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Ukraine: Integrated System for Computer Modeling = method. A version of the integrated system in which 


of Processes of Pressure-Treating Powder Preducts 


964D0S98A Kiev POROSHKOVAYA METALiURGIA 
in Russian No 9-10, Sep-Oct 95 pp 99-104 


[Article by O.V. Mikhaylov, Materials Science Prob- 
lems Institute, Ukrainian National Academy of Sci- 
ences, Kiev; manausevipt received 16 Dec 93, UDC 
621.762] 


(FBIS Summary} Unul now, the only available software 
for designing processes for pressure-treating products 
made of powder has beea software designed to oper- 
ate in a batch mode and to perform isolated tasks. The 


environment. Several programs function under a com- 
mon interface and may be interchanged by files on an 
external carrier. The files’ structure has been standard- 
ized. The programs may be used independently and 
may also replace analogous user packages. The system's 
main compowents are as follows: geographic simula- 
tion subsystem; net genezator, source data specification 
subsystem, pressure treatment process simulation sub- 
system, visual display subsystem, and graphic interface 


ric objects of random configuration or edit existing ones 
by either using a mouse or entering the coordinates of 
the required points. The real dimensions \\f the modeling 
domain may be assigned in a two-diruensicnal Carte- 
sian coordinate system. The geometric information of 
the geometric simulation subsystem may be exchanged 
with an AUTOCAD system through a DXF file. The 
net generator allows users to automatically plot a net of 
finite elements. The source data specification subsystem 
serves to input the initial and boundary conditions of 
problems of numerical modeling of physical processes 
the objects of the finite-clement mode! of a 
ymony bap required numerical values. In- 

about dhe material's physical properties is 
. A separate computer subsysiem 
supplement and correct the information. The 


nity 
Hil - 
if 
ii 
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is considered, and the respective hound: 
problems are solved by the finite clements 


3 
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a program for modeling the clastoplastic behavior of 
the powders of a porous body has also been developed. 
The visual display subsystem displays the distribution 
of the study functions whose values are assigned in the 
nodes of the finite-element model throughout the prod- 
uct’s bulk in the form of isolines and isobands. Standard 
and mixed color pallets are used. Animation effects and 
three-dimensional representations of the results are also 
possible. The graphic interface design is used to tailor 
the system to a specific applications area of the design 
subsystcm and includes a pictogram editor, pictogram 
menu, poemters (cursors), and fonts. The structure of in- 
put and output data may be respecified, and the pro- 
grams required for solving a given numerical modeling 
problem may be designated. The operation of the new 
imtegrated ¢ ocess design system is illustrated by way of 
the example of the problem of designing a process for 
free upsetting of sintered powder cylinders with plane, 
convex, and concave ends. Figures 6, references 20: 17 
Russian, 3 Western. 


Russia: Prototyp: Fully Optical Fiber Memory 
Described 


94DOS62 Moscow KVANTOVAYA ELEKTRONIKA 
in Russian Dec 9S Vol 22 No 12, pp 1,248-1,250 


[Article by M.P. Petrov, V1. Belotitskiy, Ye.A. Kuzin, 
and V.V. Spirin, loffe Physics and Technical Institute, 
Russian Academy of Sciences: “Fully Optical Ring- 


Type Fiber Memory for Long-Term Storage, Employing 
SRS") 


[FBIS Translated Text) Feasibility of constructing a 
fully optical dynamic memory based on SRS (Stimulared 
Raman Scattering) in a fiber lightguide is discussed 
Feasilility of employing an SRS-inverier for regenera: 
tion of op tical sgnals is examined. Functional properties 
of the SRS-inverter are invest gated theoretwally and ¢1- 
perimentally. A prototype of « “elly optical fiber memory 
with an SRS-inverter is dem, seu and tested (repetition 
rate of optical pulses in a fiber loop is 100 MHz, circu 
capacity is SOO bas). Pulse circyiation was cbserved for 
10 minutes at an average pumping power of 2 W. Speed 
and energy consumption of devices with an SRS -anverter 
are also examined, and prospects for improving its char 
acteristics are discussed 


Introduction 


With the increasing bandwidth of fiber commumcation 
lines, there can arise the need to develop a buffer storage 
canabice of functioning at the high clock frequencies 
of the optical pulses i receives. A fully optical ring- 
type fiher-optic memory may be used as one of possible 
alternative approaches for such a memory. Its functional 
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concept is hased on circulation of information in a In the performance analysis of devices which employ 

closed fiber-optic circuit as a train of optical pulses with = the inverter, the central problems are the speed, energy 

large (logical “1s") and small (logical “Os") amplimades. § consumption, dynamic range, and functional stability. 
This paper provides experimental data on apphcaton of 

After a prolonged pulse circulation im the circuit, an SRS-inverier in a system of a ring-type fully opti- 

changes inevitably would occur in Ge pulse shape, cal dynamic memory. The stability problem is compre- 

amplitude and position with respect to the reference  hhensively analyzed, and best obtainable characteristics 

points. Thus, when designing a long-term memory (speed and energy consumption) of the fiber-optic SRS- 

means musi be provided for the pulse reconswuction. memory are discussed. 

Here, the fundamental requirements are: The pulse 

amplitude, which corresponds to the logical “one” and _—!. Functional Stability of the Optical Memory 

logical “zero” must remain unchanged: also, there must ‘Circuit With an SRS-Inverter 

be no significant pulse shifting with respect to their When estimates ae made of Ge inverter 

nominal positicn and no significam pulse widening. 1. sions regeneration, properties of the relationship 

denaesunad tu etinn eden (mteenemr Oi) ont between the Stokes signal output power and the input 

demons ated using a interfer ometer ) 

, ing in the ring (2). A prot 1 pulse power are of fundamental significance When dispersion 

circulation was obtained when an inverter based on the 

SRS effect was used for pulse regeneration [3 4) 


(2), and a spectral filter (3), which pumps the radiation 
from the amplifier to the oscillator and is responsible 
for cutting off the radiation at the Stokes wavelength. 





absent. In a case whee there 's no Stokes signal of 
the input, the excitation radiation passes through the 
amplifier it goes through the 
filter without the SRS-oscillaics The 
latter Consists lightguide. whose 
length is for of a Stokes signal 
(logical “one") @ue to pumping. This is how logical 
“one” (or “zero”) is wansformed a the isverter input 
into logical “zero” (or “one”) at the output. 





glz = 30 for the 
that when |, is much smaller than |, the Stokes radiation 


. We can see from (1), 


radiation. With amplification increment of about 16 
stokes signal, generated due to spontancous scattering. 
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Pigere 3. Curves of relative powers of pulses stably 
circulating in the circuit as « function of the 
SRS-im verter omplification increment 
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Palle aro ay and SRS-oscillator 


the SRS- 


ako demonstrate a very large 
of “zeros” and “ones” and a considerabic 


threshold level. The maximum power is 
range of Ghouchie tevel deviations Som Gait meaty 


threshold amplification only in 
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by a factor of 1-2 of the pulse amplitude. 
to “one”, 6028 not remove the pulse from 
“one” region. Here, at further circulation, the pulse 


. This statement is supported by the fact 
 saten amplitude deviations, for cxrample 
amplitude will be reconstructing up to its stabic valuc 


$2252 
eae 
jl 


sig! 


gyers t's 


ar! 


6 prvadbaed wihow permeswe of the copynght ownen 





woart mey 











- 


“Leakage” of the Stokes wave from the first waveguide 
into the second greatly affects the inverter characteristic. 
In this case, the Stokes pulse, which arrived from the 
first waveguide, instead of spontancous scallening, must 














1. Prototype of « Fiber-Optic Memory With an SRS 
laverter 


The device shown in the diagram in Pigure 5 was 
used for experimental studies. A YAO No-laser with 


mode syachronizabon was used as a pumping source 
This laser can generate & continuous pulse train with 
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duration of about 100 ps, a repetition rate of 100 miHiz, 
and a 1.064 micrometer wavelength. Average radiation 
power after the optical insulator 9, was 5-7 W. Pumping 
into the lightguide was provided by a dichrox diclectnc 
mirror 10, and lens 6 with a focal distance of 6mm. The 
dichrox murror reflected the pumping radiation with a 
nincty-seven percent efficiency and af the same tne 
transmitted the signal radiation at Stokes wavelength of 
1.12 mucrometer with an efficicacy of not less than 90 


percent. The efficiency of pumping into the fiber was 
06. 











Le 
Figure 5. Block Diagram of the Experimental 
Set-Up. 





The SRS-amplifier 7 was made of a section of a single 
mode lightguide, which maintained lincar polarization 
radiation. The fiber core diameter was 4.5 microme- 
ter. Light attenuation at 1.064 micrometer wavelength 
was 3.5 dB/km. The lightguide section was selected 
experimentally to be 22 m, so that the SRS thresh- 
old level was 2.5 W of average pumping power. The 
SRS minimum threshold power of 1.5 W in this light- 
guide was achieved with lightguide secvons longer than 
SO m. From the amplifier output, radiation . as applied 
through lens 5 to a spectrally selective filter 8, made of 
two dichroic dielectric mirrors similar to mirror 10. By 
performing multiple reflections between murrors, i was 
possible to provide a sufficiently large atienuaton of 
Stokes radiation a a near unity coefficient of radiation 
ansmission from a long pumping wave By varying the 
number of reflections from mirrors, t was possibile to 
change the leakage coefficient of the Stokes wave from 
10° to 10°. Efficiency of pumping transmission from 
the first lightguide section to the second was 0.5406. A 
portions of pumping radiation. as well as Stokes rahi won 
was applied to diffraction grating } and to photodete- 
tors 4 


The SRS-csciliator 2 and delay lime | were made o° 
a single lightguide section 840 m long. similar to the 
one used with the SRS-amplifier. Only its emall initial 
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secuos ($0-100 m) effecuvely parucipated in gencravion 

of » Stokes pulse, while the remaining section was used 

a inc. From the delay line output, the Stokes 
une 
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amplitude occur as long as desired, this indicates that a 
stable pulse circulation mode 1s established in the circuit 
with two different amplitudes, allowing i to maintain a 
random signal sequence as long as desired. This mode 
was recorded in the experiment with a Stokes wave 
leakage coefficient o through the filter at a level 10 
*. Al large r, we were not able to record a stable pulse 


large amplitude depended on the pumping power and its 
peak reached SO) percent of the pumping power applied 
to the SRS-amplifier In the hest situavons. the low leve! 
was below the pamping level by a least a factor of SO 
the oacillogram. the signal period, which is equal 
the comimacd width of pulses with large and smal! 
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amplitudes, was equal to 8.5 psec. This corresponds to 
the ume it takes light for a round wip in a fiber-optic 
loop 870 m long. Maximum observation time of stabic 
circulaton was limited to 10 min because of technical 
reasons related ic the circuit misalignment. During this 
ume the pulses completed more than 10° circulations 
in the loop. Expenmentelly measured relaucaships of 
the pulse levels with a large and small amplitude at the 
SRS-amplifier output as a function of pumping power 
inserted into the SRS-oscillator are shown in Figure 7 


io PP, 
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Figure 7. Experimental curves of the levels of pulses 
with large and small amplitudes as « function of 


pumping power applied to the SRS-oscillator 


During measurements, the pumping power to the SRS- 
amplifier was maintained constant af the threshold leve! 
for the SRS-amplifier (broken line) or 1.3 times higher 
than the threshold level (solid line). The experimental 
relationship is qualitatively similar to the computed 
one, but disagrees with it quantitatively, because the 
computations were carried oul in approximation of a 
rero dispersion, which disagrees with the experimental 
conditions. The dispersion effect on the inverter is most 
significantly manifesied in changes of the pumping 
pulse exhaustion dynamics when the SRS threshold 
level is surpassed. When applying rectangular pulses 
and in the absence of dispersion, 4 small increase of the 
threshold level causes an almost complete exhaustion 
of pumping. Al the same time, with a large diepermon 
of group velocites, only half the pumping pulse energy 
is re-pumped into the Stokes pulse whee the threshold 
level is excended by a factor of two 


The above descrited results were ottained with an 
opumal delay in the feedback loop ft was selected 
etpenmentally from condivons of minimum pumping 


power required for develogung the made with (wo static 
amplitudes Deviavon in the delay from the opumum 





(nattee “aes peed nema ee) 











value Caused micrrupuoa of the mode with two stabic 
condipons and transition to he mode with one stabic 
coadmpon. Decaying oscillabons, gradually changing to 
& generation o Stokes pulses with a constant amplitude 
were recorded in this situation It was possible to restore 
the generation mode with two stable conditions esther 
by reducing the Stokes wave gaia in the feedback loop, 
or by mcreasing the pumping power. The curve of the 


required pumping power as a function of changes in 
Pape toca etd This curve was obtained 


of power were applied to the first section, 
than the threshold level for tus sectron 
of 1.3. Changes in delay within 100 ps 
the required power to merease on the order of 
The feedback value for all delays was 15-20 


Hit 
ft 


1 


i 


of the Stoke's radiation specttum was observed 
was reduced, ic. two Stoke's pulses would 
with differem frequencies. Longer wavelength 
had a frequency shift, corresponding to the 
maximum of the SRS-amplific ation for quartz glass 


HE 
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(delivered to the SRS-inverter) providing a bistable 
circulation mode, as 2 function of deviation from 


the optimal delay time im the feedback loop. 


The wavelength of the shortwave component decreased 
with a decreasing delay. Development in time of these 
two components was different. Afier the pumping was 
turned on, the intensity of the longwave component 
increased relatively sharply. and ceased afier a few 
osciilavons The behavice of the shorwave component 
was simula to the development of generation in a 
regular ring |ascr. when the intensity increases with the 
radiation circulation in the loop Oscillograms of Stokes 
pulses envelops of longwave and shortwave Components 
are shown in Pigure 9 (not reproduced) 


Generation. of two wavelengths in the spectrum of the 
Stokes component can be interpreted as follows. With 
@ fon-zero filter transmuswon of the Stokes Component 
its generation in the Nher can coow in one of two ways 
lamially. Stokes radiation is developed in the SRS gener. 


COMPUTERS 


PBIS-UST-96-424 
21 Jume 1996 


aior from a spontancous scaticnag. while 1s Matimum 
micnsily  otserved @ the wavelength whach corre- 
sponds to the maximum of the SRS amplification. Next. 
tis radiation is amplified in the SRS-amplificr and is 
observed in a form of a longwave component. Ampli- 
fication of the lor gwave Component in the amplificr 
accompanied by pumping exhausvon, occassoning a dc- 
crease in the Component intensity in the following cy- 
cle. In Gus process, cach cycle begins with the onset 
of lasing im a SRS pgeneratcr, from spontancous scat- 
tering. This process results from the operation of the 
SRS-inverier and a stable crculation of pulses with two 
amplitudes 


Alternatively, the Stokes wave im the SRS-lascr ts 
developed from the Stokes wave which i leaked from 
the amplifier through the filter. In this case, it begins 
gradually to increase with corculation (as im a regular 
ring SRS-laser), With a gradual development of the 
lasing during many cycles, the synchronization between 
the Stokes pulse «nd the pumping pulse, begins to play 
a significam role. Under normal dispersion of group 
velocities, the Stokes long-wave propagate faster and 
advance to the front. For this identical reason, when 
the delay in the feedback circuit is decreased, a shorter 
shortwave component of the Stokes pulse begins to 
approach the pumping pulse maximum, thereby also 
providing it with advantageous amplification 


The descrihed processes compete with one another. A 
generation of a mode with one of two stahy corculating 
amplitudes depends on which of them will he preferred 
Prom the experimental relationships shown in Pigure &. 
it follows that when the pumping power is increased, 
this process is the one with two stabic amplitudes. It is 
quite the reverse when the pumping power 1s decreased 
In this case the lasing follows the second alicrnatc 
version. it is worth mentioning that the type of lasing in 
the circuit depends on the initial conditions. Thus, for a 
slower rate of increase of the amplitude of the purmping 
pulses, when it was turned on, a tram of Stokes pulses 
was generated with a constant amplitude Al the same 
pumping power, hut with a faster rec, pulse trams were 
generated with two amplitudes 


4. Speed and Energy (oncumption of Devices With 
an SRS-inverter 


In theory, the speed is limuted by the minimum pule 
repetition periad, which im turn must be significantly 
larger (by an order of magnitude) than the relanatvon 
ume of the molecular oscillations (for quar giass, Ht is 
approsimately 0.15 ps) Here. the pulse repetimen rate 
could the in hundreds of Oz. and the pulse duration 
could he approaimaicly | peec. ic i our caperments 
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where 


S is the cross section of the lightguide core, D 
is Gepersion of group velocities, OA is Stokes shift. 
Por A. = lwm, the dispersion is approximately equal 

x km (15), he SRS gun is 10° con/W., and 
the tweshold energy is equal to 10 joules/pm’. Por a 
typacal single mode lightguide. S is approumacely equal 
and thus. power wil! 
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that the reduction 
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Belarus: KF i 869VE2 Single-Chip Microcomputer 
Described 

W64D0RS2A Moscow PRIBORY | SISTEMY 
UPRAVLENIYA in Russian Jan 9 No |, pp 38-39 


[Article by LN. Antonov, LA. Yegorov. and LI 
Popravian. engineers. Scsenufk §=Producvon 
Association, Minsk; UDC 681.325.5-18) 48) 


(PBIS Translated Text] The KFIS*YVE2 universal 
single-<ctup fow-bu macrocomputer is intended for use 


in Creating Measuring OQuIpmMent and systems to control 
complicated household devices and industrial, medical. 


and other equipment ft has been manufactured on 
the basis of high-quality Complementary metal -o1de- 
semiconductor (CMC 3) technology Prom a dengn 
standpormt. it 1s a flat 64-™n plasuc package with four. 
sided pin arrangement (15 and 19 pins cach. spaced a 
a |-mm increment, with the package measuring |4 « 20 
mm). A type 462.64-2 package has been used 


Pigure | is a schematic of the (LS!) 
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Key: (a), permanent memory (ROM, 2.060 1 16). (b) dash memory (RAM, 256 « 4). (c) phased auromatn frequency 
comtrot, (¢) address Gecoder, (¢) address decoder, (f) liquid crystal display (LCD) driver, (g) LCD programmatic 
log array (PLA). (h) instruction counter, (1) condivonal pump module, (j) keyboard-scanning module. (k) analog 
to-dignal converter [ADC], (1) imstruction decader, (m) synchromzation pulse generator. (9) frequency counter. (0) 
3a 12 stack; (p) comwol signals, (q) Port A, (r) Por B; (s) Port C; (1) Port D: (u) Port K. (wv) wanster Mip-fop: (« 

arthmetx and log wart [ALU]. (a) sence signals: (y) synchronization module. (7) wmterrapt module | (aa) reference 
frequencies, |. 5. 6.25, 9, 10. 12.5. and 25 KMz, (bh) initialization module, (oc) 4.5 MHz. (44) Wequency diver 
(ee) tamer flip-flop, (11) 5 ms. and (gg) 8 Hz 
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The microcircuit includes the following: 

— 11-bit instruction counter, 

—three-level stack; 

—four-dit arithmetic and logic device [ALU]; 
—transier flip-flop (its counter reset and carry/borrow 
memory make it possible to perform arithmetic opera- 
tions over operands with bit lengths that are multiples 
of 4 bits); 

—256 x 4 bit data memory [RAM], 16 cells of which 
are also general-purpose registers; 

—2,040 x 16 bits of masked program storage; 
—interrupt module (one level, one input); 

— initialization module (after the power supply has been 
turned on and after synchronization has begun after a 
wait time on the order of 100-125 ms, the system is 
reset and the zero-address program that is “protected” 
in the ROM begins to be executed; 


—frequency synthesizer based on a phased automatic 
frequency control (seven reference frequencies are used, 
namely, 1, 5, 6.25, 9, 10, 12.5, and 25 kHz, and 
there are two inputs, namely, VCOL and VCOH, for 
receiving signals with frequencies up to 30 and 150 
MH, respectively); 

—16-bit frequency counter (two inputs, namely, PAO/ 
AMIf and PAI/FMIPF, for receiving signals with fre- 
quencies of 0.3-5 and 3-20 mHz, respectively); 


—programmable sync pulse generator capable of gener- 
ating pulses with a frequency of 138 Hz to 45 kHz (the 
CGP contact is the output of the generator or single-bit 
port), thereby making it possible for the CGP output to 
be used to feed audio signals (keyboard sonication, sig- 
naling of changes in operating mode, etc. ); 

—built-in six-bit analog-to-digital converter [ADC}; 


—LCD driver with lead-outs and double muluplexing 
(a maximum of 56 segments): 

—programmabile logic array [PLA] of segments (the 
PLA is programmable with a mask °«! makes it possible 
to generate 32 types of LCD panel images); 


signal-generation module (a max- 


—keyboard-scanning 
imum of 64 keys). 
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—iwo four-bit iaput/output [I/O] ports (PA and PC, with 
the PA port making it possible to specify information I/ 
O on a bit-by-bit basis); 


—two output ports (a four-bit port, i.c., PB. and a three- 
bit port, i.e., PD), 


—two two-bit outpul ports (combined with ‘he LCD 
control lead-outs); 


—four-bit input port, K, to input keyboard signals; 


—frequency divider (it produces the processor's interna! 
working frequency of 30 KH, the reference frequencies 
for the phased automatic frequency control module, an 
8-Hz signal to set the timer flip lop, and a 200-Hz signal 
to count time intervals): 


—built-in timer flip-flop (it is set every 125 ms and 
reset by a testing instruction, thereby making it possible 
to achieve clock and time interval-counting functions by 
means of software); 


—built-in serial eight-bit interface (the PA2/S1 is the 
serial data input contact, the PBO/SO is the senal 
data output contact, and the PAWSCK is the shifl 
synchronization contact during I/O); 


—halt mode control module (which makes it possible to 
set up the microcircuit’s operation in a microconsump- 
tic’a mode). 


Key Specifications: 

Clock frequency, MHZ ooo 45 
No. instructions _......... = 
maruction execution time (Computer cycle), 

oli voltage, [ $ 4/- 10 percent 
Currem consumption: 


when CPU and phased automatic frequency control 
are operating, mA _..... . $2$ 
when CPU and the inhibit circurt of phased automatic 


frequency control are operating, mA $0.65 
IM Storage MOdE, PA ooo. SIO 
Range of operating temperatures _.......... -10 to + 70 


Authors’ address: 220064, Minsk, NPO Integral. Phone. 
(0172) 78-31-98. 
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Russia: Urals Telecom Network Undergoing 
Digitization 


964D0764 Moscow VESTNIK SVYAZI in Russian 
Feb 96 No 2, pp 38-39 


[Article by BF. Shusherin, general manager, AOOT 
UralTelekom, Sverdiovsk Oblast; V.K. Panov, general 

manager, Yekaterinburg Telephone Exchange; and V.G. 
wo general manager, IskraUralTEL joint ven- 
ture: “Digitization of Ural Communications Network™] 


(FBIS Translated Text] According to the “Concept of 
Russian Federation Development in the Communica- 
tions Field to 2010," it will be necessary to have 
33.6 million and 4.38 million switching equipment 
units for Russia's urban and rural communication net- 
works, respectively. The organization of reliable tele- 
phone communications at all levels of the Intercon- 
nected Communications Network (ICL) of Russia is 
provided by the joint venture (JV) IskraUralTEL. For 
construction of long-distance AMTSs [automatic long- 
distance telephone exchanges} and urban ATXs [auto- 
matic telephone exchanges) the joint venture uses certi- 
fied systems ESWD by Siemens (Germany) and Iskra- 
Tel (Slovenia), as well as SI 2000 by IskraTel for urban 
and rural ATXs. 


The JV entered the digital communications systems 
market in 1991, when manufacturing of SI 2000 sys- 
tems was launched at the Ural Electromechanical Plant 
(UEMZ, the city of Yekaterinburg) in cooperation with 
a Slovenian company IskraTel. Soon after, the Ministry 
of Communications of Russia issued a compliance cer- 
tificate (N 5-24 Yu-SI of 30 April 1992) for all SI 2000 
equipment, which for many years has been used in coun- 
try’s power systems. Also in 1992, a contract was made 
with the State Customs Committee (GTK) of Russia for 
organizing an S! 2000 systems-based Russian customs 
communication network. 

Joint Russian-Slovenian enterprise “IskraUral TEL” was 
Officially registered at the beginning of 1994. The JV 
founders were UEMZ (Yekaterinburg, Russia), Kussian 
joint stock company “YeES Rossii” (Moscow, Russia), 
IskraTel (Kran, Slovenia) and Teling (Kran, Slovenia). 


Yekaterinburg-made equipment SI 2000, which has pre- 
sented itself in good light in Moscow, Sochi, Ivanovo, 
Novosibirsk, the Transbaikal Region, Primorskiy kray, 
the Sakhalin Island and the Urals, first appeared in 1988. 
Then, a small 540-connection point branch exchange SI 
2000/124 was installed at the Joint Dispatch Adminis- 
tration (ODU) of Ural Power Systems. Even today the 
exchange works perfectly well under rather specific con- 
ditions, because a dispatcher connects to it at the sub- 
scriber level and has constant, reliable communications 


FBIS-UST-96-324 
21 Jene 1996 


with the entire Ural power network even in the case of 
a higher load. 


Later, JV specialists began exchange installation in a 
number of towns in the Sverdlovsk, Chelyabinsk, Perm, 
Orenburg and other oblasts in Russia, while constantly 
support for them and solving practically all problems of 
organization of communications. 


Adaptation 


It is well known that Russian communication networks 
use three-wire (incoming and oulgoing) connecting 
lines (CLs), while the European standard provides 
for using universal two-wire CLs. And although there 
are “converters” of three-wire CLs in certain foreign 
switching systems, ¢.g. Coral (Tadiran, Israel), most of 
them only have digital terminals. But system SI 2000 
exchanges interface with all types of lines used in Russia 
and CIS countries — analog (urban three-wire long- 
distance single-frequency) and digital (one-and two-bit) 
lines, as well as rural transmission systems V-2, V-3, 
KNK-6, KNK-12 and IKM-15, which have practically 
become the standard for rural networks. No foreign 
exchange fits in Russia's urban, rural and departmental 
networks as flexibly as SI 2000, which has the R2 
signaling system widely used in Europe and provides 
interface with cellular and trunk systems. For instance, 
in Rostov-Na-Donv and Novgorod an SI 2000 exchange 
is used for interfacing with Motorola and Siemens 
cellular systems. 


Service 


One can operate an SI 2000 exchange without the 
permanent presence of personnel (no regular preventive 
work is needed), by observing and controlling one 
or several exchanges from a remote operations and 
maintenance center (OMC) via the existing telephone 
network. 


An OMC operator and operator of an exchange com- 
municate in the MML language (Man-Machine Lan- 
guage) according to CCITT recommendations. OMC 
software stipulates a network of high-efficiency work- 
stations (Unix) and a large number of support tools. 
As a terminal that controls exchange operation one cur- 
rently uses a personal computer. Professionals who were 
trained at the JV training center work on a PC com- 
pletely independently, changing parameters of line fa- 
cilities and suNscribers and types of signaling systems, 
solving problems of providing various services cic. 


Operation of the exchange has proven high hardware 
and softwame reliability according to CCITT require- 
ments and recommendations. Cases of failure of certain 
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ternal protection on a cross had not been ordered, and 
during the next storm several boards failed. 

Boui Lisbility combined with 2 small 

of boards (under 20 types) and modules used makes it 
possible to form optimum spare parts kits. A kit size 
is determined by the distance to the installation and 
Customer's requirements. 

Currently IskraUralTEL offers a new version, V4.4, of 
systems SI 2000, which has more functional capabili- 
ties and better operating characteristics. SP specialists 


Three SI 2000 exchanges — central, southern and 


: 
; 
ef 
| 
I 


y Present personnel at the 


V-2 and V-3, as well as mini-RRS [radio 
repeater system) “Malyutka™; the latter has caused the 
most problems. This exchange also interfaces, via line 
equipment | VCh (2600 Hz) and an analog-to-digital 
converter (ADC), with Tyumen AMTS of the ESWD 


type. An “intelligent” signaling converter $1 2000/814 
by IskraTel is used as the ADC. 


During installation of a smal! S-2000 regional exchange 
with 2210 terminal points in the settlement of Zarech- 
nyy. JV professionals have encountered the problem of 
interfacing with three-wire universal signaling equip- 
mem and are implementing there digital universal sig- 
naling equipment for a more optimum connection (via 
digital transmission lines) to the exchange environment. 


At the Yekaterinburg GTS [urban ATX), the first S! 
20007224 exchange installed in the Moskovskaya Gorka 
aca was commissioned in two stages — in January 
and March of 1994. Only three-wire terminations were 
used for interfacing with the analog environment, later 


complaining about audibility. It has turned out that dur- 
the design stage one did not take into account the 


large 
ation levels. These drawbacks were climinated jointly 
with 


operates reliably, and the network management 
a decision to expand the GTS using this equip- 


zt 


= 


SI 2000/224-based pful tandem switching point 
KU-S9 with 2640 digital CLs which was installed 
in Yekaterinburg in order to relieve the long-distance 


The SI 2000 exchange installed at ATS-65 in January 
1995 is the largest in Yekaterinburg, with the rated 
capacity of 10,000 subscribers. Three more such ex- 
changes will start operation in the city in the immediaic 
future. 


All SI 2000 exchanges connected as departmental ones 
also have been operating reliably, although they are 
used in networks with diverse signaling systems - 3W 
ADASE, 2 VCh (1200 and 1600 Hz), three-wire CLs 
with an M 60 switch etc. and perform a lot of additional 


functions (dispatcher-dispatcher, dispatcher holding, all 
kinds of through traffic etc.) 


After an SI 2000/124 exchange, which had presented 
itself in an excellent light, was installed in the Ural 
ODU, the equipment was commissioned at the UEMZ. 
Although as far as numerous technical and functional 
parameters are concerned this system, the last Version 
Il system installed by the JV, is inferior to a Version IV 
system, it has been operating faultlessly. 


Now, a SI 2000/224 exchange with 2600 terminals 
was Commissioned in two stages al the Verkh-Isciskiy 
plamt. it performs the functions of a departmental 
exchange, but of course without signaling typical for 
a departmental network. 


The majority of Ural power systems — Sverdiovenergo, 
Permenergo, and Orenburgenergo — are 
equipped with SI 2000/124 V4.3. All exchanges are con- 
nected into a loop by transmission systems with doubie- 
frequency signaling equipment. Up until recently. due to 
the fact that the power industry personne! uses the | 200 
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and 1600 Hz frequencies, voice spectral components of 
voice caused false actuvations and malfunctions. JV spe- 
cialists modernized the software, and the problem has 
been solved. 


JV specialists provide comprehensive personne! support, 
perform analysis and measurements and issue recom- 
mendations necessary for successful exchange opera- 
tion. When strong EMI began affecting the operation of 
a large departmental SI 2000/124 exchange installed at 
the Main Administration of the Russia Tsentrbank, de- 
teriorating transmission quality and causing dumping of 
communications, JV professionals identified and elimi- 
nated the source of interference. It is well known thai an 
SI 2000/124 telephone exchange is a state-of-the-art dig- 
ital automatic multimodule SPC (Stored Program Con- 
trolied) system with distributed control, which supports 
all major telephone functions (local, incoming, outgo- 
ing and through-traffic communications), as well as a 
large number of additional services (call forwarding, 


incoming/outgoing call blocking, conference calling, in- 























tercepting malicious calls cic.) 

Maximum capacity | 18000 Als [subscriber lines} or 3720 
CLs (analog of Gigetal) 

Number of routes $12 

Total capacsty 3000 ERLANG 

Capeaty 100,000 calls 19 busy hours 

Power consumpuce 0.5.0.9 W per subscriber line 

Overall Gmennons of [| 1900 1 440 1 696 mm 

the rack 

Mass 280 kg 








Stable operatice at +5 to +40°C and 20-80 percent humudity 





Digital hardware and software configuration makes it 
possible to expand flexilly and change technical solu- 
tions and functional capzbiliues of the system in accor- 
dance with state-of-the-art technology and component 
base. 


Connection of any module to a digital communications 
field takes place via an PCM channel at 2 M6 (G703 
CCITT, NDB3 code), with the possibility of using stan- 
dard transmission equipment and optimum placement of 
modules (at the ATX proper or on extensions). 


The system is based on a Motorola microprocessor 
(from an 8-bit MC 68B02 to a 32-bit 68020), state- 


of-the-art component base (signaling microprocessor 
DSP600!, IKM controller Siemens SABS2525, XILINX 
XC3020 etc.) and H-CMOS logic ICs. The software is 
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organized at three levels — system software, application 
software and semi-permanent data (SPD). The applica- 
tion software uses the program-modular principle. 


iskraUralTEL is offering turn-key equipment S! 2000. 


developed and equipment is installed and debugged 
by IskraUralTEL Russian specialists. All technical and 
operating documentation is in Russian. Operating and 
maintenance personnel training is conducted for two 
to five weeks by Russian specialists at the JV training 
center. 


The technical support center, located in Yekaterinburg, 
provides service, warranty and post-warranty service of 
ATX SI 2000. 


Russia: ‘Kvant-E’ Automated Telephone Exchange 
Described 


964D0765 Moscow VESTNIK SVYAZI in Russian 
Feb 96 No 2, pp 41-42 


[Article by V.O. Zhoglo, chief designer of ATX “Kvant- 
E,” and V.K. Staritsyn, first vice president, Moscow 
Digital Telephone Company joint stock company: “Do- 
mestic “Kvant-E’ ATX") 

[FBIS Translated Text) The “Kvant-E” electronic dig- 
ital automated telephone exchange (ATX) was devel- 
oped according to Ministry of Communications of Rus- 
sia specifications; it meets main provisions of the Inter- 
related Communications Network and has compliance 
certificates for rural and office-production exchanges. 
After successful completion of tests of an urban ATX 
“Kvant-E” in the town of Volgodonsk, compliance cer- 
tificate No. OS/1-G-54 for an urban exchange with a 
Capacity of up to 100,000 numbers was received. Certi- 
fication tests of ATX “Kvant-E™ as an AMTS [automatic 
long-distance telephone exchange], a zone hub and a 
special services hub. 

The Moscow Digital Telephone Company (MTsTK), 
which includes ATX “Kvant-E” developers, equipment 
manufacturers - AO “Sokol” (Belgorod), AO “Impuls” 
(Moscow) and AO “VEF-KT” (Riga) - and installa- 
tion and debugging organization AO “MTU Saturn” 
(Moscow), is actively promoting ATX “Kvant-E" onto 
the Russian market. A head service center is being 
organized at “MTU Saturn.” Regional centers are be- 
ing organized in Yekaterinburg, St. Petersburg, Samara, 
Chelyabinsk, Novosibirsk and Krasnodar, and software 
generation centers are being organized in Moscow and 
St. Petersburg. 


MTSTK activity was approved by GKES of Russia 
in Resolutions No. 99 of 28 December 1994 and 
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No. 139 of 20 December 1995. A series of multi- 
purpose ATX: “Kvant-E~ was commissioned in 1995: 
urban ATXs in Volgodonsk (Rostov Oblast) — 4,000 


of Railways hub network, and Vologda (“Rosiecickom™ 
joimt stock company network — 400 numbers); and 
a large number of small ATXs with 100-200 number 
Capacity. 

The ATX cquipment is installed in constructive 
“Yevropa 3°; it consists of TEZs, magazines, modules, 
racks and rack rows. Overall dimensions of a rack are 
2100 x 600 x 450 mm. TEZ dimensions are 280 x 
233.5 mm. 


A 100-number ATX is a module enclosed in a protective 
yousing 600 x 500 x 400 mm. A 2000-number ATX 
with, digital CLs [connecting lines) is a row of four 
2400 x 500 x 2100 mm racks. A 10,000-number ATX 
with digital CLs consists of five four-rack rows with the 
square areca not exceeding 45 square meters. (Typical 
ATXs are shown on the inside front cover). 






































Basic Technical Parameters 
Subscriber capacity 100 to 10,000 sumbers 
Specifkx load per up to 0.2 Exi 
subscriber bac 
Number of Clu up to 20,000 
Specific load par CL. up to 0.8 Eri 
Prumary voltage munus (54-72) V 
Power consumpoce per | | W 
AL 
pe analog CL. aw 
pa Ggnal CL. osw 
Operstag temperature Sw wc 
Relative hemody 80 percesi at room temperature 
Specific boed due te nat to exceed 450 kg/m’ 
RUPE es: 








All ATXs are designed individually per customers’ 
specific ations. 
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Flexible configurauon and distributed conyol sysiem 
make it possible to use ATX “Kvant-E efficiently for 
developing digital communications networks for urban 
and rural regions. In the center of a network one installs 
a reference-transit (OPTS) exchange — an automatic 
switching hub connected via digital communications 
lines PCM-30 (pulse code modulation) or PCM-120 
with terminal ATX “Kvant-E” with a 100-2000 numbers 
capacity. OPTSs are connected to the region's central 
ATX of an existing central ATX is connected to a 
new ATX “Kvant-E.” which takes over the function 
of the central ATX. Small overall dimensions of ATX 
“Kvant-E~ make it possible to install the central and 
terminal exchanges in individual rooms of apartments 
in residenual housing. 


To create digital transmission lines in rural and espe- 
cially urban settings it is expedient to use small-size 
radio repeater lines [RRLs) “Pereval-1" and “Pereval- 
2° developed and manufactured by AO “Impuls” 
(Moscow). The ATX “Kvant-E°-RRL “Pereval” inter- 
face is done with a four-wire cable with no additional 
devices. Simple calculations demonstrate that ai dis- 
tances as low as | km it is more advantageous to use 
RRLs rather than cable lines. 


ATXs “Kvant-E” interact with all types of existing 
and new ATXs in Russia and CIS countries; they use 
various types of signaling and operate via physical 
connecting lines and channels of transmission systems 
with frequency and pulse-code signal modulation. When 
using transmission systems with PCM, ATX “Kvant- 
E” is connected to a group channel. Communications 
between same-type ATXs is established via a common 
signaling channel, without intermediate equipment. 


The ATX provides: 


flexibility in expanding its Capacity and increasing its 
carrying Capacity, 

an open and closed numbering system with any number 
length; 

interaction with other ATXs for all types of CL sets; 
transmission of control signals by all methods, 
Organizauiion of bypass Communication routes, 

cost accounting of all local and long-distance calls; 
distribution of subscriber lines among 16 categories; 


connection of pay phones for local and long-distance 
commumications. 


organization of dispatcher communications, 


fire and security signaling systems for premises. 
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connection of subscriber lines via a blocking device; 
a central operations and maintenance sysiem,; 

cost rating of additional services; 

and a system of operative investigative measures 
(SOR}4). 

The sollowing services are provided for subscribers: 
all types of telephone communications, including long- 
equipment with frequency-dialing capability: 

a high-quality voice channel; 

and communications with radio subscribers via “Altay” 
radio station. 

a permanent number, 

caller ID, 

caller ID records; 

records of outgoing long-distance cails; 

speed dialing. 

direct communications, 

call-back; 

call forwarding during conversation, 

outgoing notification call; 

incoming notification call; 
information during conversation: 
temporary call forwarding. 

night service; 

temporary inhibition: 

temporary selective restriction: 

reminder, 

and confere, ve calling. 


From the start, series production ATX “Kvant-E" has 
been constantly improved to increase its operating reli- 
ability, expand functional capabilities, reduce operating 
expenses, and create additional comfort for operating 
personnel. All equipment modifications can be made 
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to quasi-clectronic ATXs made carlier. This approach 
makes it possible to maintain these exchanges at the 
state-of-the-art technical level. 


Small ATXs have 2 built-in power supply operating 
from a 220 V SO Hz ac. line. 


Maintenance of ATX “Kvant-E™ is fairly simple and 
inexpensive, due to the modular configuration, redun- 
dancy of station-wide devices, presence of an intrasta- 
tion diagnostics and control system and development of 
regional maintenance centers. 


The steps that have been taken make it possible to 
ensure: 


implementation of automatic control and diagnostics of 
the equipment and detect equipment failures accurate to 


one functional module; 

automatic loc cout of faulty equipment; 

simple changing of subscriber data and code numbering: 
automatic recording of telephone traffic parameters; 
the use of a PC during maintenance; 
automatic checking of time intervals of dial parameters, 


and all maintenance functions that can be pesformed 
from operations and maintenance centers covering indi- 
vidual regions (oblasts). 


There is no need for constant maintenance — the equip- 
ment is under constant observation by the intrastation 
diagnor tics and control system. The quality of ATX op- 
eration can be controlled from the operations and main- 
tenance center equipped with ATX “Kvant-E" equip- 
ment. 


AO “MTSsTK" supplies, installs and puts ATX “Kvant- 
E” in operation on a turn-key basis. The ATX war- 
ranty period is 1.5 years, approximate cost is $125 per 
subscriber line (without taking into account the NDS 
[value-added tax}). The cost depends on exchange con- 
figuration, therefore the price is calculated after receiv- 
ing Customer's specifications. Per customer request the 
ATX can be equipped with a power supply and anode- 
cross-connecting device. Small (up to 200 numbers) 
ATXs are sod on a 100-percent prepayment, larger ones 
— on a 60-percent prepayment. The shipping and com- 
missioning date depends on the ATX capacity but does 
not exceed six months. 
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(FBIS Summary} Since the study of ceramic refractory 
materials with a covalent chemical bond had began in 
the mid-1950s by Academician LN. Prantsevich (1905- 


(chemical) sintering aided by the gaseous phase. Acti- 
vation of the sintering process can be achieved in pow- 
ders with a thermodynamically off-cquilibnum struc- 
ture or by dissolution of foreign atoms resulting in cre- 


Al,Ga.Zr,Y .Be.Mg oxides. The sintering process speeds 
up when p° wder particles become simultaneneously al- 
loyed with additive particles by way of diffusion, ho- 
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d) 10 of 30 vol.% SiC whiskers, the characterisucs of 
cach composite material depending on the volume frac- 
uion of the filler as well as on the sevice temperature 
Figures 4; tables 3; references 45. 


Ukraine: Composite Maierials for Contacts and 
Electrodes: Review 


964D0486B Kiev POROSHKOVAY~A 
METALLURGIYA in Russian 
Nos 7-8, Jul-Aug 95 pp 32-53 


[Article by R.V. Minakova, M.L Grekova, AP. Kre- 
sanova, and L.Ya. Kryachko; Institute of Problems ic 
Materials Science at Ukrainian National Academy of 
Sciences, Kiev; UDC 621.762] 


{[FBIS Summary} Development of composite materials 
for electric contacts in switching devices and for clec- 
trodes in a variety of devices ranging from comunica- 
tion apparatus (A.V range) to low-voltage or high- 
voltage (KA.KV range) power apparatus began in the 
nineteen fifties under the guidance of Academician IN. 
Frantsevich (1905-85). Any set of performance charac- 
teristics not realizable with one metal has been found 
to be realizable within pseudoalloys of Ag(Cu.Ni) with 
refractory W(Mo,Cr). Powders of metals are mechani- 
cally mixed, sifted, and alloyed. Oxides and other com- 
pounds are mechanically mixed and chemically precip- 
itated, then concurrently reduced to metals. Contacts 
and electrodes are produced from pseudoalloy powder 
mixtures by any of the four available molding tech- 
nologies: |. hot pressing (hot isostatic pressing) with 
or without su :plementary thermomechanical treatment. 
2. solid-phase cintering with additional pressure treat- 
ment followed by annealing and then supplementary 
pressure-temperature treatment, 3. liquid-phase sinter- 
ing followed by additional pressure (extrusion, rolling) 
or ultrasound treatment and subsequent annealing. 4 
bimetal (blank and sublayer) pressing with or without 
subsequent heal tcatment above the pour point, fol- 
lowed by pouring and formation of contact or clec- 
trode holders, with or w thout subsequent pressure, heat 
or ultrasound treatment. The final treatment is machin- 
ing to precise dimensions. Various admixtures to the 
basic Composite material will enhance certain proper- 
ties: B.BN.C improve the spreading and the wetting: 
MoS,.BN.C lower the friction coefficient, CaO.LaB,. 
Y,O, raise the emissive power. The report covers results 
of extensive research done on the subject and published 
over the 1961-91 period. It includes data on the struc- 
turizatiion and the ultimate microstructure of the thus 
produced materials. It also includes data on thei essen- 
tial characteristics: |. dependence of clectrical conduc- 
livity (cathode, anode) and crosion rate as well as of 
mechanical impact strength on the porosity and on the 
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[Article by A.V. Kurdyumov, Institute of Problems in 
Materia's Science at Ukrainian National Academy of 
Scierces; UDC 548.33:539.26] 


[FBIS Summary) Forward phase transformations of 
crystalline boron nitride and carbon under high pres- 
sure during superhard phase “synthesis” are analyzed 
on the basis of scientific research done and published 
over the 1964-94 period. Notcworthy is the analogous 
polymorphism of these two substances, as indicated by 
their almost coinciding or af least similar theoretical 
pressure-temperature phase diagrams extending to tem- 
peratures above 4000 K and pressures above 15 GPa. 
The two basic forms of both graphite and boron ni- 
wide in the laminar tngonal class are thew hexagonal 
and rhombohedral ones, while in the tetrahedral class 


The phase transformations of the two substances dif- 
fer, however, which is important from the techaclogical 


dalete ~~ diamondistable) and Wu ~ Spha(stsble) 
transformations proceed differently: the former also ac- 
cording to the martensitic mechanism and the latter ac- 
cording to the diffusion mechzaism. Of practical in- 
terest concerning the technological aspect is that the 
thombohedral phases can be transformed either into the 
metastable hexagonal ones (lonsdaleite, wurziuc BN) 
or imto the stable cubic ones (diamond. sphaleritic BN) 
whose hardness may exceed SO GPa Vickers. Experi- 
mental studies have revealed a strong effect of structural 
imperfection in the stable initial phases on thei transfor- 
mation, under high pressure. into metastable ones. ..jost 
detrimental during static Compression and much more 
so during shock compression are turbostratic defects. 
which cause one-dimensional disordering in the inal 
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phase and so along with three-~dimensional disordering 
lc wer the volume fraction of the metastable phase. Pres- 
ence of water has been found to significantly offset the 
effect of such a structural imperfection. Figures 7; ref- 
erences 34. 


Ukraine: Elasticity Constants and Moduli of Cubic 
and Wartzitik Boron Nitride 
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[Article by A.V. Bochko and O.1. Zaporozhets, Institute 
of Problems in Materials Science and Institute of Metal 
Physics at Ukrainian National Academy of Sciences, 
Kiev; UDC 621.762) 


{[FBIS Summary} Abrasive knives made of superhard 
sintered boron nitride (Hexanite-R, R-cutting tool grade) 
im an organic binder with antifricuon additives have 
been developed at the Design and Manufacturing Engi- 
neering Office (Institute of Problems in Materials Sci- 
ence) and are being produced at the Poltava Diamond 
Manufacturing Plant, namely special-purpose knives for 
sharpening of tools made of high-speed and quenched 
steels. The scientific basis of this development is the 
W.Voigt-A.Reuss- R.Hill strain energy theory and cal- 
culation of elasticity moduli and other constants accord- 
ing to Hill's extension of this theory for single crystals 
to isotropic polycrystals. Thus had been calculated the 
four basic parameters: |. Young's modulus E, 2. shear 
modulus G, 3. bulk modulvs K, 4. Poisson's ratio, also 
both longitudinal and transverse speeds of ultrasound. 
The theoretical study was supplemented with an exper- 
imental one for verification by mechanical testing. The 
specimens of Hexanite-R represented four stages of the 
Wur (wurtzite) — Sph (sphalerite) transformation: |. 
80% Sph + 20% Sph, 2. 50% Wur + 50% Sph, 3. 40% 
Wur + 60% Sph, 4. 100% Sph. For reference and com- 
parative evaluation were also used data on three com- 
mercial grades: |. Elibor-RM (100% Sph), 2. Kiborit 
(98% Sph + 2% AIN.AIB.., 5. Elibor-R (% Sph + 3% 
AIN.AIB,, . Tables 4; references 21. 


Ukraine: High-Temperature Composite Material 
964D0486E Kiev POROSHKOVAYA 
METALLURGIYA in Russian 

Nos 7-8, Jul-Aug 9S pp 140-149 


[Article by Yu.L. Pilipovskiy, L.G. Vishnevskiy, T.V 
Grudina, and LN. Perescientseva, Institute of Problems 
im Materials Science at Ukrainian National Academy of 
Sciences, Kiev, UDC 621.762) 


[FBIS Summary) A theoretical and experimental study 
of heat-resistant composite polymer<arbon materials 
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was made af the Institute of Problems in Materials Sci- 
eace concerning their crosion retistance in seams of 
hot gas-Ccondensate mixtures and the development of a 
sew technology $0 as to maximuze thal resistance. As a 
way to achieve this, it has ber proposed to: |. use thick 
reinforcing carbon (coke) clements as filler in a read- 
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strips of carbone metal cloth (4.5-5.0 mm thick) or 
with tncot sheets were mechanically tested for percent- 
age clongation and breaking stress under |ongitudinal 
and wansverse loads. In the theoretical part of the study 
has been constructed a mathematical engineenng mode! 
for design and performance evaluation of heat-resistant 
composite materials, which include also ones cotaming 
pscudoalloys such as those of the W-Cu type or car- 
bides. Al this me is being studied the feasibility of 
lowering the density of heat-resistant Composite maten- 
als and making them more effective thermal insulators 
by use of organic reinforcing fibers. Figures 7: tables 2; 
references |() 


Ukraine: Physicochemical Transformations in 
Ablation Layer of Thermal Protection Materials 
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[Artcie by V.N. Bulanov and AA. Korol, Institute of 
Probiems in Materials Science a Ukrainian National 
Academy of Sciences, UDC 678:621.762:536.3:536.49) 


[PBIS Summary) Studies of physicochemical transfor- 
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phymcochemucal ransformabons. an analysis based on a 
sumencal soluvon of the applicable Bulanov-Vasilyev- 
Prantsevich-Shevcheako system of equatons of kunct- 
ics, has yoekded a satusfactory correlation between exper- 
imental and actual service dala covering temperatures 
from 343 K to above 3000 K. Materials with carboo- 
plasuc reinforcement have been evaluated for the tem- 
perature dependence of its iincar dimension dunng heat- 
ing at various rates, also temperature and degree of reac - 
ton Completion profiles across the ablation layer under 
the surface. In the case of glass-plastic reinforcement a 
set of five possible chemical reactions occurring cach 
within a parucular temperature range was conssdered 
1. S10, + C ~~ SiO + CO, 2. $10.4 IC -~ Si + 200 
3. S10, + 3C — SIC + 200, 4. S1O.% Si — ISI, 5 
Si + C — SiC. For materials with glass-plastic rein- 
forcement have been evaluated: a. dependence of the 
loss of mass rate (kg/s) per unit surface area on the beat 
flow rate (kcal/s) per unit surface area, b. dependence of 
the thickness of the carbide layer on the ablation rate, 
¢. dependence of the phase composition of the surface 
layer on the volume fraction of resin im it. It has also 
been determined how the pressure of phenolformalde- 
hyde pyrolysis products within a cavity depends on the 
temperature inside it. The temperature range of mechan- 
ical tests was extended upwards ny using specimens of a 
high-carbon matrix reinforced with tungsten fibers. For 
this composite material the temperature dependence of 
the bond strength at the interphase boundary has been 
evaluated. Figures 7; tables 4; references 32 


Ukraine: Accumulation of Solar Energy by Way of 
Thermochemical Transformations 


O64D0486G Kiev POROSHKOVAYA 
METALLURGIYA in Russian 
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[Article by VN. Bulanovw and VL. Klimenko. 
Institute of Problems in Materials Science af 
Ukrainian National Academy of Sciences, Kiev. 
UDC 661.96:661.931°537.22 662.997.4662 .93) 


[PBIS Summary} Considermg that endothermic chem- 
cal reactions effectively facilitate accumulation and star- 
age of the heat of phase transitions, this concept is hoing 
applied to accumulation and storage of solar energy. A 
major drawback in this case is, however, inevitable dis- 
sipauion of energy into space. Research done since the 
1970s has established that most efficient such reactions 
are those which generate hydrogen. The commnation of 
solar radiation and ever available water thus Constitutes 
a not only inexhaustible renewable but also ccolog- 
cally pure energy source. Concentrated solar radiation 
and thermochemical decomposition of water do also of- 
fer, especially during an “atomic pause’. several techno- 
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logxal advantages over other somconvenucad pnmay by by mntenng diamond mucropowders on had-alloy 
energy sources. Thermochemical Gecompositios of wa- substrates under a 6.0 GPa high pressure wm a “teh 
ter is coscatially a multistage processes taking place in = Chamber af 2 1 500-1600°C temperature. bt in being pro- 
the presence of other reactants which, at the compiction§ © posed to produce them by impregnation of the poly 
of Gis process, must have fully returned to thew initial «=e crystalline Giamond layer with cobalt or by sintering 
sate. As such catalyws have been Keown Sl. CaBr.. diamond-cobali mixtures. The author has made « thor 
and FeCl, More recently have been consadered stcam- ough study of tus simtering after impregnabon process 
to-gas conversion of methane CH.« H, ~ CO + 3H, = for the experimental pat of which plates were produced 
(possible at temperatures above 960 K) and dissociation = from grade ASM 60/40 synthetx diamond and Wo 
of methane CH, ~~ C + 2H, (possible already 1 850 = 15 alloy. Sintering was done in a “toroid” high-pressure 
K). Accumulation of sola energy is, by nature, not a = Chamber under a 7.7 GPa pressure of 1500-20007'C tem 
cesuauous process $0 thal ensumng a long-term peratures and followed by isothermal soaking for 15 

uus 25 s. The author tentatively subdivides this process of 
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with box-like cavities, 3}. a cast reactor. The drawbacks 


not very efficient. The third reactor was the best, but 
also performed below the theoretically possible. Later, 
throughout the | 980s, research and development work 
was done on thermochemical conversion of other hy- 
Grocarbons and coal, its feasibility being geograpincally 
limited. Lately being considered is generation of hydro- 
gen by oxidation of iron (or lower-valence iron oxides 
by water vapor Fe + H, ~ FeO + 





(FBIS Summary} Polycrystalline tool materials contain. 
ing diamond include Composites ones Consisting of d)- 
amond and a hard alloy. Plates of these materials we 
General Electric produces ( stratapas and “compas ) 


flow and its porosity dropping to about 10%) - 3. im- 
pregnation of the diamond layer with the hard-alloy melt 
(final plate structure formed within 20-25 + of isother- 
mal soaking) X-ray spectrum micoanal ysis has revealed 


No graphitization of diamond in the pores of the dia- 
mond compact was recorded during heating to the «in- 


W64DOS80B Kiev SVERKHTVERDYYE MATERIALY 
in Russian No 5, Sep-Oct 95 pp 11-16 


[Article by V.A. Semenovich, N.1. Kiyuy, $1. Proto, 
and V.A. Mitus, Institute of Superhard Materials imen: 
V.N. Tanuli and lnsutute of Semiconductor Physics 
a Uranian Nationa Academy of Sciences, Kiev. 
(ream ascrige received 14 Oct 94) UDC $49.216.2°545 3) 


[PBIS Summary) Ao experimental study of amorphous 
diamond-like carbon films was made concerning thew 
opucal properucs and thus thew suitatility for use 
as transparent Coatings on semiconductor layers. Such 
films were deposited. 100-1000 Angstroms thick, on 
quartz a well as Si and Ge substrates from the plasma 
of CH, oH, mixtures in capacitive high-frequency (1 3.56 
MHz) low-pressure (0.14.8 torr) clectric discharge at 
room temperature (400 K), the volume fracvon of 
methane in the mitture being varied from 10% to 
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[Article by VB. Shipilo, LM. Gameza and Al 
Lukomskry, Insutute of Solid-State and Semiconductor 
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metallograpinc. Two parameters characterizing the 
~ BN_. (vansformation kinetics were calculated 
the purpose of a comparative quan‘iative analysis 
wansformation rao a= Moly /t pl, and the 
transformation rate Ce So/Si (m- mas, p- Gensity, 
t- time). Under the 4.2 GPa presevve whe transformation 
rauo was found to have heen increasing monotomacally 


eaZE 


a 
some time after beginning of the process, reaching a 
higher Maximum sooner al a ature. Cos 
14210° s' in 165 6 a@ 1700 K, C__@ 15. 5n10%* ¢' 
in 135 5 at 1790 K, C_@ 16.7210" 5! im 105 5 at 


1870 K. Under the 4.4 pressure the transformation 
ratio was found to have been increasing af a slowly 
decreasing tate from zero af the beginning of a now 
shorter incubation stage to a saturation level: a = 0.24, 
0.28, 0.32 a 1700 K, 1790 K, 1870 K respectively 
after GOO s. Under this pressure the transformation rate, 
initially high (Ce 15.7210* s* a 1700 K, Ce 22 8x10° 
s' a 1790 K, Ce 26.6210 @ 1870 K), was at cach 
temperature first fast and then more slowly decreasing 
t© a Sea zero saturation level after 1) 5s. In addmon 
were also evaluated the kinctic Characteristics of crystal 
nucleation and growth at cach temperature under both 
preseures. The compressive strength of thus produced 
1607125 grain-size BN_. powder was within the 14-16 
N range. Pigures 6. $ 


Kiev: Structural Changes Induced in Surface of 
Hard TIC aad WC Alloys With Ni Binder by Laser 
Radiation 
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[Article by M.S. Kovalenko, A.V. Paustowskiy, VN 
Minakov, BM. Boleyko. NA. Yurchuk, and VA 
Tsyhan, Inv.dute of Profiems in Materials Scoences 














= Ukranian Nationa Academy of Sciences, Kiev. 
(manuscript received 6 Apr 87) UDC 621.762) 


ms duration in @gon atmosphere, thew energy 
being varied over the 1-25 J] range. The original 
surface layers and the defective post-treatment surface 


phase composition was analyzed in a DRON-3.0 x-ray 


the WeNil5 specimens with an attendant formation of 


transformation) Raising the radiation power density stil! 


of the surface layer material and led ultimately to its 
treakdown. Pigures 4, tables |. references & 
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Kiev: Effect of Heat Treatment on Microstructure, 
Strength, and Corraston Resistance of Extruded 
Hard Alley TIC 
W4DOS9TB Kiew POROSHKOVAYA 
METALLURGIYA im Rusnan 

Nos 9-10, Sep-Oct 95 pp 71-75 


|Arucle by VA. Viasov, TN. Shishkina GON 
Komratov, and A.V. Bokov, Institute of Structural 
Macrokinctcs a Russian Academy of Sciences, 
Chernogolovka, (manuscript received 16 Sep 93) UDC 
621.762. 8:53.46) 


[PBIS Summary] An experimental study was made to 
determine the effect of high-temperature annealing on 
the macrostructure as well as on the strength and the cor- 
rosion resistance of the grade STIM-2 extruded T)-C-Ni 
alloy used as clectrode of tool material for various met- 
allurgocal processes (clectric-spark alloying, hard fac- 
ing). Test specimens were prepared from a mixture of 
35 wt.% titanium powder + 35 wt.% carbon powder + 
0 wt.% nickel powder which had been ground in a ball 
mill for 24 hours and then compacted into pellets under 
a pressure of 100 MPa for subsequent self-propagating 
high-temperature synthesis. Long cylindrical (2 mm in 
diameter) clectrodes were then produced by hot extru 
sion of the plasic mass. They were then anncaled at tem- 
peratures covering the 300-1 200°C range for lengthy pe- 
nods of ume, ordavon beng minimized by mantaning 
a high vacuum of | mPa throughout the process. Before 
and after that weatment they were tested for strength 
in bending and corroson resistance, microstructural ¢x- 
amination being included. The effect of this heat weat- 
ment at cach temperature on them strength was evaluated 
in terms of the ratio Ke o, Jo, (ava average be- 
fore treatment, ay.b- average after reatment). Vacuum 
annealing a 300-S00°C and at 1000-1200" was found 
to have increased the strength, bul not so vacuum an- 
nealing at S00-1000°C. Microstructural examination was 
performed in an “Epikvant” instrument. iso before ex- 
trusion, to monitor changes of the TiC grain size distri- 
bution patiern depending on the annealing temper ature 
The gram size histograms indi ate that high temper ature 
synthesis produced a material with grains covering the 
2-25 wm size range, 2-3 am being the largest fraction 
Extrusion widened the size range slightly. making the }- 
7 pm fraction the largest of all. Annealing wt 800-9507 C 
widened the sive range further to %) gmm. Annealing 
a 800°C increased the fractions of larger grains and 
annealing at 850°C increased thew fracvons maximally. 
bul never making them cacesd the fraction of small 
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grams. Annceling of WOO-9ST'C decreased thew frax- 
tons appreciably and anncaling @ 100 sarrowed the 
grain size range to 12 pm. Anncaling « 1050-1 00'C 
widened the size range: anncaling &@ 1 MOC made & 
2-25 em wide as originally. Decwodes for the corro- 
08 west were soaked in art acid af room temperature 
for several Gays and periodically weighed. The resulu 
indicate that the solubility of this alloy may have bees 
increased by anncaling af 320420°C, the a Ni ~ & 
Ni transformation range. was decreased by anncaling a 
4390-1200°C. The fraction of undissolved material was 
over GO% after anncaling at 500-GOU'C. while only 35- 
60% remained after anncaling | 600-1200°C. The m- 
thors thank the staff of the plastx deformation labora- 
tory headed by A.M. Stolin for supplying the clectrades. 
also A.M. Stolin and V.V. Podiesow for helpful discus- 
sion and suggestions. Pigures 4. references 2 


Russia: Role of Dissolution Kinetics of Intermetallic 
Compounds During Al-Ti Alloying in Al Melts 
964D0782A Yekaterinburg RASPLAVY in Rusman 

No 6, Nov-Dec 95 pp 23-31 


[Article by LV. Polents, LG. Brodova, DV. Bashlykov, 


ckaterinburg, (manuscript received 7 Feb 6) 
UDC 669.715:669.046.516.4) 


[PBIS Summary) An experimental study of Al-T) al- 
loys with a hardener was made concerning the depen- 
dence of them crystallizatvon parameters on the method 
of hardener casung and the temperature ume Conditions 
of its subsequent heat treatment. Melts of the Commer. 
cial alloy AK6 (Al-2 Cu-l S106 Mg-06 Ma) were 
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,Ti with a DO, type tetragonal crystal lattice, the dus- 
tribution of these 250-300 pm large inclusions being 
extremely nonuiform In the ‘overheat hardener were 
found Al,Ti inclusions of the same 250-300 pm sire 
fracvon and with the same DO. type crystal latuce, but 
the latter Castorted by subboundaries and macrocracks 
In the “high-speed” hardener were found Al,Ti incle- 
sons with an ordered cubic Li type crystal lattice, the 


by which the hardener has been produced. An caple 
nation for the presence or absence of primary Al,T) i 
the alloyehardener phase is sought im the peculiarities 
of wothermal dissolution of solkd particles in a meh 
For a theoretical analysis, (is process is treated as 4 se- 
quence of two phenomena migration of atoms from the 
sold phase into the liquid one Urough the interphase 
boundary. followed by redistribution of these atoms in 
the liquid phase Depending on whetha migration of 
redistritution of the atoms governs the overall diwsotu- 
ton rate, the entire process is being Characterized w 4 
kinetic of diffusional one. The answer to what happens 
a the interphase boundary is sought by generalising 
the Stefan nrobiem in a spherical system of coordinates 
and solving ut for the appropriate boundary Constrannts 
A sumerical analysis of the solution for Al_T) particles 
wded by empincal and carher capermmental data reveals 
how the time taken for Al,T) to dissolve in cach of the 
two mades depends on both the initial sive of Al T) par 
ticles and on the temperature of AKG melt. The results 
of Gus analysn, when correlated orth the condom of 


thes cuperimental study. do quite adequaicly caplam im 
findings. Figures 4, tables 2. references |! 
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[Comcegn” statement os the Chernobyl restricted zone 
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the Populavon Prom the Aftermath of Chernoby! 
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Introduction 


The Chernobyl Restricted Zone (hereafter “the Zone") 
is the territory of Ukraine contaminated with radionu- 
clides as a result of the Chernobyl catastrophe. Its land 
has been taken out of the national econo:nic rotation, 
with a special form of management performed by the 
Zone Administration. Per Law of Ukraine “On the Legal 
Status of the Territory That Sustained Radioactive Con- 
tamination as a Result of the Chernobyl Catastrophe” 
the Zone is defined as the territory from which the pop- 
ulation was evacuated in 1986. The Zone area is 2,044 
km’. Within it there are two towns (Pripyat and Cher- 
nobyl) and 74 villages, including seven villages outside 
Radioactive contamination of the Zone as a result of 
possible escape of radioactive substances beyond its 
boundaries constitutes a certain hazard for Ukraine 
which is due to its strategic geographic position in the 
supply basin of Ukraine's main water artery, the river 
of Dnieper. 


Current Status of and Activities Inside Restricted 
Zone 


The main sources of ionizing radiation are as follows: 


Radioactive Contamination of the Environment. The dis- 
tribution of radioactive contamination over the Zone ter- 
ritory is not uniform in terms of contamination density, 
radionuclide composition and the ratio of various forms 
of radioactive fallout and is represented mainly by ra- 
dionuclides of cesium-137, strontium-90 and transura- 
nium elements. As of | January 1994, about 95 percent 
of radioactive contamination was concentrated in the top 
$-cm soil layer. 


Surface radioactive contamination of the Zone territory 
(without taking into account areas of localization of 
radioactive waste (RAW) and ChAES (Chernobyl AES) 
industrial site) is 110 thousand Qi of cesium-137, 127 
Qi of strontium-90 and 800 Qi of phutonium-239-240. 
The territory with the contamination level above 15 Qi/ 
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km?’ of radiocesium, 3 Qi/km? of radiostrontium and 0.1! 
Qi/km’ of plutonium covers 1,856 km’. 

“Shelter” Facility. According to maximum estimates, 
in the “Shelter” facility there are approximaicly 180 
metric tons of nuclear fuel which contains radioactive 
substances with an over 20 million Qi activity. In 
addition to fuel-containing masses (PCMs) the “Shelter” 
facility contains a large amount of radioactive waste 
consisting of remnants of the core of the destroyed 
reactor, reactor graphite and contaminated metal and 
construction structures of the power unit. 


ChAES Spent Nuclear Fuel (SNF) and Radioactive 
Waste. As of | January 1993, there were 13,300 spent 
fuel assemblies in the ChAES spent nuclear fuel repos- 
itory (SNFR). The volume of waste accumulated at the 
ChAES is estimated as follows: 33,800 m’ of solid 
RAW (SRW) and approximately 30,000 m’ of liquid 
RAW (LRW), as a result of ChAES activity 2000 m’ 
of SRW and 870 m’ of LRW are generated annually. 


RAW Burial ani Temporary Localization Sites. In the 
three radioactive waste burial sites (RWBSs) and tempo- 
rary radioactive waste localization sites (RWTLSs) that 
were organized during the emergency and decontamina- 
tion operations there are radioactive materials with the 
total activity that as of | January 1990, was estimated 
at 380,000 Qi, with the total volume of approximately 
1 million m’. 


The Zone RWTLSs are a conglomeration of over 800 
structurally simple buiidings. 

The ChAES cooling pond is a water reservoir with a 
22.9 km? area; it holds 160 million m’ of water. In 1989- 
1993 average annual water contamination in the cooling 
pond varied between 140 and 330 pQi/ of cesium-137 
and betweea 120 and 330 pQv/ of strontium-90. The 
overall radionuclide activity in bottom sediments was 
reaching as high as 3,500 Qi of cesium-137, 800 Qi of 
strontium-90 and 3 Qi of plutonium 238-239. 


Radionuclide Migration Beyond Zone Boundaries. The 
main routes of radionuclide migration beyond the Zone 
boundaries are annual runoff (formed due to surface 
runoff and removal of radionuclides by groundwater), 
air (wind) transport, biogenic transport, and technogenic 
transport. 


The main rout of radionuclide migration beyond the 
Zone boundaries is surface runoff. In 1989-1993 the 
average annual radionuclide runoff from the river of 
Pripyat into the Kiev water reservoir was | 12-426 Qi of 
strontium-90 a year (including approximately 60 percent 
from the Zone) and 52-125 Qi of cesium-137 (not more 
than 20 percent from the Zone). 
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Air (wind) wansport of radionuclides plays a negligible 
role compared to water transport. Dense vegetation 
cover in fallows and forests almost completely prevents 
wind transport (one is not taking into account escape of 
radioactive substances during fires). 

Biogenic transport of radioactive contamination beyond 
the Zone boundaries does not exceed several Qi/year of 
cesium-137 aad strontium-90. 

According to approximate estimates, technogenic mi- 
gration of radionuclides beyond the Zone boundaries 
is less than | Qi a year. As of | January 1994, ra- 
dionuclide migration into groundwater had not caused 
stable area contamination of groundwater over a large 
part of the Zone territory. Radionuclide accession into 
groundwater is the most intensive in the areas where 
RWTLSs are located, where 0.03-3 mcQi/ concentra- 
tions of strontium-90 in groundwater are observed. The 
process of radionuclide migration from the ground sur- 
face is fairly protracted over time, so the maximum con- 
tent of strontium-90 in groundwater is expected 20-30 
years after the Chernobyl catastrophe. 


Al present the Zone contribution to the collective radi- 
ation dose of Ukrainian population via all radionuclide 
migration routes does not exceed one percent. 

Condition of Land and Forests. The radiation effect 


caused destruction cf biocenoses over the area covering 
not more than 0.3 percent of the Zone territory. 


Over 2 to 3 percent of territory activity is conducted 
within the boundaries of towns and industrial zones. 
In the remaining 97 percent of the Zone territory the 
change of biocenoses is determined by cessation of hu- 
man activity rather than by radionuclide contamination. 


Activity in Zone 

Production activity in the Zone is conducted along two 
directions: operation of the Chernobyl AES and per- 
formance of work aimed at minimizing the aftermath 
of the Chernobyl catastrophe and at Zone maintenance. 
The activity is conducted by five main organizations 
- production association “ChAES", scientific produc- 
tion association “Pripyat", > nstruction administration 
“ChAES", interbranch S&T center “Shelter” of the Na- 
tional Academy of Sciences of Ukraine and specialized 
state integrated production enterprise “Chornobyilis”. 
In addition, over 120 scientific research, production, de- 
sign and planning, start-up and debugging, and repair 
Organizations and enterprises work in the Zone. It is 
necessary to better coordinate the activity of the enter- 
prises and organizations related to climinating the con- 
sequences of the Chernobyl catastrophe. Twenty-three 
facilities are functioning in the areas of medical, com- 
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mercial, communal and transportation services, public 
Catering, fire protection, communications, daily life and 
leisure. 


As of 1 January 1994, the total number of workers in the 
Zone was about 15,000, including the ChAES personnel. 


No agricultural activity aimed at producing marketable 
products is conducted in the Zone. 


Organization of manufacturing activity in the Zone 
provides for adhering to principles of radiation safety 
and medical control of the personnel. Medical-sanitary 
and dosimetric support of the personnel is provided by 
The current infrastructure of the Zone does not fully 
1. General Provisions of Concept 


The concept of the Chernobyl Restricted Zone in the 
territory of Ukraine and activity in the Zone (hereafter 
“the Concept") has been developed for the period up 
to 2020-2025. Because of the complex character of 
problems and possible changes in current legislative 
and other normative documents and adoption of new 
legislative acts the Concept shall be clarified and 
corrected periodically (at least once every five years). 


1.1. Purpose and Objective 


Based on current normative and legislative documents 
the Concept defines the system of organizational, envi- 
ronmental, medical and S&T principles and priorities of 
production and S&T activity in the Zone aimed at min- 
imizing environmental and sociopolitical consequences 
of the Chernoby! catastrophe. 


The Concept objective is to determine ways for long- 
term maintenance of the Zone and activity priorities 
there along main directions that ensure reduced envi- 
ronmental risk level and minimize the Zone impact on 
the radioenvironmental situation in Ukraine. 


1.2. Legal and Regulatory Basis 


The Concept is based on Laws of Ukraine “On the Le- 
gal Regime of the Territory That Sustained Radioactive 
Contamination As a Result of the Chernoby! Catastro- 
phe” and “On the Status and Social Protection of Citi- 
zens That Have Suffered As a Result of the Chernoby! 
Catastrophe", as well as on legislative and normative 


acts (Appendix). 


The natural resources of the Zone are the cxclusive 
property of the people of Ukraine. Real estate objects 
located in the Zone are the property of the state: no 
change of their forms of ownership is antucipated 
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1.3. Sctemtific Basis of Concept 


The Concept is based on results of generalization of fac- 
tual information and conclusions of scientific research 
work related to studies of the status of objects contain- 
ing radioactive materials and of the Zone environment, 
including forecasts of probable environmental conse- 
queaces of the Chernobyl catastrophe, in particular: 


— om conclusions about a relative stability of the 
radiceavironmental situation in the Zone and in rivers 
and water reservoirs of the Dnieper cascade that are 
connected to the Zone; 


— on the existence of real technical ability to convert 
objects containing radioactive materials ir.o environ- 
mentally safe systems and transform matez'als localized 
in them to a condition that prevents radionuclide acces- 
sion into the biosphere. 


for dividing the Zone territory into districts, and prepar- 
ing a feasibility study (FS) of the immediate measures 
that must be implemented within the next two to four 


2. Functional Division of Zone Territory Into 


Districts 
To conduct the activity aimed at transforming the Zone 


imto an environmentally safe system it is necessary to 
divide its territory into districts according to prevail- 
ing types of activity in various parts of the Zone, to 
prospects of returning the land to the national economic 
rotation and to the value of environmental systems. The 
division into districts is done in order to preserve the 
natural wealth of the Zone and ensure its reasonabic 


taking into account the follow- 


t 
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— the disproportionate character of radioacuve contam- 
ination of the terrain; 


— the location of RWTLSs and RWBSs; 

— the location of operating enterprises and infrastruc- 
ture elements; 

— the location of the planned complex for RAW 
processing and localization; 

— the variety of the natural conditions in the Zone; 
— the need to preserve existing natural preserves; 


— forecasts of changes in the environmental status of 
the Zone. 


It is expedient to divide the Restricted Zone into four 
functional parts: industrial, guarded (buffer), preserve 
and general regime zones. For each zone a special 
regime is instituted that regulates the types of personne! 
activity, and the size and length of their stay. 


2.1. Industrial Zone 


The industrial zone where the main work related to elim- 
ination of the consequences of the Chernobyl catastro- 
phe is performed consists of two parts that differ in the 
density and composition of radionuclide contamination 
and in the character of activity: 

— a conditionally “dirty” zone—the territory where 
work is performed to convert the “Shelier” facility to 
a safe state, to process and siore RAW, to operate and 
decommission the ChAES and to protect the river of 
Pripyat floodplain from submersion during floods, and 
where sanitary and fire protection measures in forests 
are implemented; 

— a conditionally “clean” zone—the territory where the 
elements of production activity and the Zone infrastruc- 
ture thal supports production activity are concentrated. 


In these territories it is planned to implement different 
regulations for labor safety and radiation protection 
of the personnel. A special sanitary-access regime is 
being implemented in the conditionally “dirty” zone 
The territory of the industrial zone covers 80-100 square 
kilometers. 

2.2. Guarded (Buffer) Zone 


The guarded (buffer) zone is the territory with low den- 
sity of radioactive contamination and with the prospect 
of being returned to the national economic rotation for 
agricultural use within the next several decades 


This zone is characterized by restriction of activity in 
accordance with the main principles of the Concem 
Within its boundaries it is planned to implement forest 
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restoration measures taking into account the prospect of 
returning the territory to the national economic rotation. 
Certain areas can be used as scientific research, e4c. test 
grounds. 


2.3. Preserve Zone 


The preserve zone covers at least 10 percent of land 
and forests. Within this territory of the Zone a preserve 
regime is maintained which prevents disturbance of 
the natural course of self-restoration of ecosystems by 
limiting the length of personnel stay in accordance with 
the preserve status. 


24. General Regime Zone 


The general regime zone covers the rest of the Cher- 
nobyl Restricted Zone except the above listed territories. 
As far as its status is concerned this is a preserve where 
it is necessary to perform forest restoration work, scien- 
tific research and work aimed at maintaining the Zone 
regime and preservation of cultural values. 


2.5. Zone Boundaries 


The outer boundaries of the Zone are defined by nor- 
mative acts. The Zone boundaries can be changed tak- 


ing into account the Concept requirements to population 
residence in Ukraine territories with increased levels 
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The main directions of the activity in the Zone are as 
follows: 

— protecting Ukraine population from radiation expo- 
sure the sources of which are located in the Zone, and ra- 
diation protection of the personnel working in the Zone; 
_— , ie faciliti _ — 
tive materials to a controlled state; 

— landscape restoration aimed at limiting radionuclide 
migration and reducing the cavironmental effect of 
radioactive contamination; 

— organizing monitoring of Zone environment; 

— conducting scientific research; 

— preserving historical and cultural landmarks; 


— providing the infrastructure necessary for supporting 
the activity and stay in the Zone. 


3.2. Basic Principles of Activity 


The activity in the Zone shall be aimed at minimizing, 
as much as possible and economically justified, the en- 
vironmental hazard of the Zone for Ukraine population 
taking into account extreme natural situations thal are 
probable under the region's conditions. 


In the Zone it is only permissible to perform work that 
does not worsen the radiological environmental situation 
and does not hinder reasonable utilization of the Zone 
territory in the future. The scope of radiation-hazardous 
work and the sumber of people working in the zone 
shall be as low as necessary. 


Any activity in the Zone aimed at improving the ra- 
dioenvironmental situation shall be performed with the 
maximum possible use of natural factors and minimal 
environmental interference that results in changing the 
direction of the natural processes of self-cleaning of the 
territory. 


Based on current normative documents a radiation 
protection system shall take into account the specific 
conditions in the Zone. Radiation protection-related 
measures shall only be aimed at the Zone personnel 
(the Zone status includes residence of population in the 
Zone). Due to the presence of uncontrolled (dispersed) 
radiation sources, minimization of doses of external and 
internal radiation shall be ensured by a regime of strict 
restrictions and administrative control. 


3.3. Production Activity in Zone 


According to the Law of Ukraine “On the Legal Status 
of the Territory That Sustained Radioactive Contami- 


nation as a Result of the Chernobyl Catastrophe” it is 
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prohibited in the Zone to perform activity with the pur- 
pose of obtaining marketable goods without the special 
permission of Minchornobyl Ukrayiny. 


The main types of activity are related to the following: 


— ChAES operation; 
— implementation of stages of ChAES decommission- 
ing (construction of the necessary facilities and perfor- 
maace of the appropriate work is planned); 
— converting the “Shelter” facility into an environmen- 
tally safe system; 
— cteation of a complex of RAW processing and 
storage enterprises; 
— implementation of forest and water protection mea- 
sures; monitoring of the Zone environment; 
— creation of the necessary infrastructure that would 
support activity in the Zone; 

— implementation of other directions of production ac- 


tivity (including decontamination) that do not contradict 
the current Ukraine legislation and this Concept. 


The activity of enterprises operating in the Zone is sub- 
ject to insurance in accordance with current legislation. 
4. Converting “Shelter” Facility Into 
Environmentally Safe System 

Ways for implementation of this activity direction have 
been determined based on the international competition 
of projects and technological solutions related to con- 
verting the “Shelter” facility into an environmentally 
safe system and are presented in the “Concept of Con- 
verting the ‘Shelter’ Facility Into an Environmentally 
Safe System” developed by the jury of the competition. 
Conversion of the “Shelter” facility into an environmen- 
tally safe system can be accomplished using cither of 
the following alternatives: 

— Remeval of FCMs and other RAW from the facility 
to organized and managed storage; 

— creation of a guaranteed safe system without remov- 
ing PCMs and other RAW from the facility. 

The main requirements for converting the “Shelter” 
facility are as follows: 

— durability of the converted facility; 

— control and adherence to the rules of nuclear, 
radiation, environmental and general technical safety 
a all stages of work related to converting the facility 


imto a safe system and during subsequent operation in 
accordance with then-current normative documents; 
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— conversion work compatibility with ChAES opera- 
tion, work on ChAES decommissioning and other di- 
rections of the necessary activity in the Zone. 


5S. ChAES Operation and Decommissicning 


The Verkhovna Rada of Ukraine made a decision 
on continuing the term of ChAES operation. ChAES 
operating activity and its goals and objectives are 
determined by the State Program for Generation of 
Electric Power. 

The terms of operating ChAES power units are deter- 
mined by their technical condition and implementation 
of safety improvement measures and shal! be established 
by agreement with regulatory bodies. 


After stopping the ChAES it is planned to implement 
the Program “ChAES Decommissioning” developed in 
accordance with the “Concept of Decommissioning the 
Chernobyl AES” coordinated according to the estab- 
lished order. 

According to the above documents the following is 
planned: 

— converting the power units to a nuciear-safe state by 
performing the entire complex of work related to this 
Stage that would ensure reliable operation of buildings 
and structures in the lay-up mode; 


— unloading and storage nuclear fuel; 


— lore-term lay-up and aging of main buildings and 
components characterized by high level of contamina- 
tion while at the same time performing dismantiement 
work at other buildings; 


— performing main dismantling work after aging for 15 
to 20 years. 


6. RAW and SNF Treatment and Storage in Zone 


An integrated solution of the RAW treatment probiem 
requires one to solve the problem of building a RAW 
processing and localization complex based on using 
remotely controlled machines and mechanisms and 
robouc complexes. 

RAW that has accumulated during ChAES operation 
and will be generated during ChAES decommissioning 
shall be processed using special equipment buili at 
the ChAES, with RAW solidification, compaction and 
inclusion into matrices which will ensure thew long-term 


storage and safekeeping. 
SRW and LRW accumulated and generated as a result 


of activity in the Zone shall be processed and stored in 
accordance with current normative documents. 
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Environmental safety of existing RWBSs and RWTLSs Measures related to long-term storage of SNF are 
shall be ensured by creating iliaie neaibtaen for reliable implemented in two stages: 


long-term controlied RA RAW storage. In doing so the 
most important objectives are taking a complete and 
detailed inventory, environmental assessment of existing 
RWBSs and RWTLSs and making decisions to perform 
work on: 
— improving insulating properties of existing RWBSs, 
based on assessment and forecasting their condition; 
— implementing measures ensuring reliable long-term 
storage of RAW in RWBSs and RWTLSs; 


— RAW reburial. 


The need to rebury RAW from RWTLSs can only 
be determined aficr performing the entire compicx 
of research related to studying RAW hazards. When 
the question of the need to rebury is uncertain, the 
preference shall be given to scientifically substanuated 
methods for conservation of RAW in RWTLSs without 
opening them up. 

The need to create additional surface-type repositories 
in the Zone territory for storing Ist and 2d group 
RAW shall be justified by results of assessing the 
environmental safety of existing RWBSs and RWTLSs, 
as well as taking into account characteristics of RAW 


to be processed. 


The technology for treatment of 34 group RAW re- 
moved from the “Shelter” facility shall include waste 
separation into nuclear-hazardous (fucl-containing) and 
nuciear-safe waste with RAW conditioning, compacting 
and inclusion into stable matrices, containenzation and 
transportation for storage. 


The long half-life and high toxicity of radioactive sub- 
stances contained in 3d group waste present require- 
ments related to environmentally safe funcuoning of the 
waste burial system for several thousand years, which 
can only be ensured in geological type repositories. In 
terms of geological conditions the Zone territory is not 
suited for placing there such -pository. It is therefore 
necessary to provide for creation of a temporary reposi- 
tory designed for long-term storage for up to 100 years 
with subsequent RAW reburial in a national repository. 


implementation of all measures related to RAW treat- 


ment and functioning of respective systems, including 
RAW storage, shall satisfy continuous long-term con- 


trol requirements. 


The issue of creating a National Center for Processing 
and Storage of ist and 2d Group RAW requires special 
consideration at the state level according to the estab- 
hished order. 


— first stage—transportation of spent nuclear fuel from 
cooling ponds of ChAES power units to the existing 
SNFR with subsequent storage; 

— second—moving SNF to SNFR-2 for long-term 
Storage. 


It is necessary to build SNFR-2 is because conditions for 
storing SNF in the existing SNFR do not meet normative 
requirements. 

The problem of further treatment of SNF must be solved 
within the framework of the National Program of RAW 
Treatment in Ukraine. 

6.1. Processing and Storage in Zone of RAW stored 
at UDO special works “Radon” and of Industrial 
Waste 

The feasibility of placing in the Zone production facil- 
ities for processing and storage of toxic and other in- 
dustrial waste from settlements located in adjacent ter- 
ritories (including the city of Kiev) and RAW stored at 
the UDO special works “Radon” has not yet been de- 
termined unambiguously and calls for special analysis 
of all environmental aspects of the problem and devel- 
opment of appropriate technical and economic justifica- 
tion. 


Processing and storage of industrial and household 
waste generaicd in the Zone in the process of person- 
nel's activity are conducted in accordance with appro- 
priate normative documents. 

7. Long-Term Maintenance of Zone Territory 


Long-term maintenance of the Zone territory is deter- 
mined in accordance with basic principles of activity 
there and taking into account the following: 


— low levels of radioactive contamination of certain 
Zone areas that do not exceed cuntamination levels of 
territories adjacent to the Zone; 


— current formation, with the prospect of improvement, 
of a broad monitoring network that makes it possible to 
provide rapid response to possible negative processes 
in the Zone ecosystem that cm result in increased 
radionuclide migration beyond its boundaries. 


When necessary, activity in the Zone aimed at maintain- 
ing its territory shal! be coordinated with the program of 
work performed in the territory of the State Woodland 
Radioenvironmental Preserve in Republic Belarus. 


The strategy of treatment of environmental objects is 
built based on the functional division of the Zone 


territory. 
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7.1. Land and Forests 


— non-interference into processes of overgrowing of 
land reclamation channels in order to renew the natu- 
rally determined level of groundwater; 
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sible future use) shall be determined after performing 
additional studies including integrated analysis of pro- 
posed solutions. 

7.3. Forests sad Fire Protection Measures 


The complex of forest preservation and fire protection 
measures in the entire Zone territory provides for 
creation of the following systems: 

— control of the sanitary condition of the forests; 


— man-made barriers in the form of gaps in existing 
forest cuttings and roads; 

— mineralized fire protection strips that insulate forests 
from fallows beyond the boundaries of clearing zones 
where forest advance on fallows is the most intensive; 
— fire protection inspection and special communica- 
uons. 


The following shall be accomplished: 

— equipping fire and chemical protection stations with 
appropnate equipment. 

— reconstruction 0/ fire protection reservoirs; 


— fire protection measures in non-operated Zone settle- 
ments. 


Specialized enterprise “Chornobyillis” shall perform a 
complex of work on fallows forestation and forest 
restoration in burnout areas. 


Forestry measures aimed at stabilizing the environmen- 
tal situation shall be performed only by coordination 
with regulatory bodies. 

Any lumber obtained as a result of sanitary deforestation 
and cleaning of forest cuttings shall be first of all used 
for internal needs of the Zone. 


Removal of excess forest products from the Zone shall 
be performed in accordance with current legislation. 


7.4. Water Protection Activity 


The objectives of water protection activity are as 
follows: 


— maintain in working order the currently operating 
water protection facilities (except the amelioration net- 
work); 

— justify the need for additional (besides the current 
ones) water protection measures that could reduce 
radionuclide imigration beyond the Zone boundaries and 
imo the river of Dnieper, and choose priorities based on 
the cost-benefit analysis taking into account the input 
to the collective radiation dose of Ukraine's population 
from sources that are being localized: 
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— implement justified (in accordance with the above) 
additional water protection measures. 

Al a® appropriate stage of work related to ChAES 
decommissioning the cooling pond shall be eliminated 
while implementing measures (to prevent dust lifting of 
radionuclides from its bed. 

The system of floodplain lakes that will remain after 


elimination of the cooling pond, together with lake 
Giyboke on the left bank of the river Pripyat will form 


test grounds for organizing scientific research. 

7.5. Envirol Protection 

h is planned to implement measures aimed al protect- 
ing natural landmarks and determining objects of the 
preservation zone. 

The commissioning of new and operation of existing 


production capacity in the Zone shall be conducted in 
accordance with current normative acts that provide for 


implementation of environmental protection measures. 


do not result in increased release of radionuclides from 
the Zone and do not hinder normal enterprise activity. 


7.4. Access Control Regime and Zone Protection 


Protection and adherence to regimes in the Zone ter- 
fitory are enforced by special units of the Ministry of 
Internal Affairs and departmental militia. 

The main objectives of the access control regime and 
Zone protection are as follows: 


— prohibition of activity that contradicts laws of 
Ukraine, as well as activity that is not specified in 
documents that determine and regulate the directions 
and type of activity in the Zone; 


— law enforcement, 


— prohibition of technogenic propagation of radioac- 
tive contamination from the Zone territory to adjacent 


regions. 

To achieve this, it is planned to: 

— implement a complex of organizational and technical 
measures aimed af preventing unauthorized activity and 
penetration of unauthorized persons and vehicles into 
the Zone, control removal (bringing in) of material 
valuables and ensure law enforcement. 


— complete construction of the perimeter fence. 
— create a protective signaling system, 
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— build additional access control stations (ACSs) and 
Visits of the Zone by citizens are conducted based on 
specially developed programs approved by the Zone Ad- 


ministration and on following radiation safety standards 
and rules. 


8. Socioeconomic Activity 


In the sphere of socioeconomic activity it is planned to 
implement the following measures: 

— convert the town of Chernobyl infrastructure and 
the entire Zone infrastructure in accordance with the 


objectives of long-term problem-oriented funcuoning of 
its production and scientific research complex; 


— solve problems of socioeconomic development in 
settlements located in the vicinity of the Zone in corre- 
lation with prospective directions of Zone functioning; 


— transfer persons that work in the Zone and live in 
the watch village (w/v) Zelenyy Mys to the town of 
Chernobyl because the design life of the w/v Zelenyy 
Mys housing is five years and the housing is unfit for 
continuous use; 


— providing conditions for temporary dwelling of 
“squatiers” in the Zone in accordance with current 
legislation and normative acts; 


— cessation in the future of all kinds of production 
activity in the town of Pripyat and transferring all 
services and organizations from the town; 


— development and implementation of an integrated 
program of additional measures for social protection 
of persons who work in or are being transferred from 
the Zone as a result of closing of enterprises and 
Organizations or their subdivisions, as well as due to 


9. Medical and Sanitary-Hygienic Measures and 
Measures for Radiation Protection of Personnel 


Because the Zone personnel works under the conditions 
of a serious radiological situation, which has mainly 
formed as a result of the presence of uncontrolled (dis- 
persed) sources of ionizing radiation, it is necessary to 
conduct regular correction and reconstruction of the sys- 
tern of medical, hygienic, epidemiological and radiation 


account new scientific achievements, as well as social 
factors and political decisions. 


To do this, it is necessary to amend departmental in- 
structions while fully taking into account the specificity 














— organization of radiation control of the personnel, 
— strict adherence to medical requirements to the 
personne! including setting restrictions in terms of age. 


10. Environmental Moaitoring in Zone 


The Zone monitoring system is being developed accord- 
ing to Current sormative acts. The program of develop- 
ing a unified Zone monitoring system as a part of State 
monitoring of the environment shall be developed and 
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— concentration of radioactive substances in surface 
waters in order to assess and predict the effect of release 
of radionuclides on the environmental situation beyond 
the Zone boundanes. 


— the state of the hydrogeological system in order to 
assess the hydrodynamic and radiochemical condivon 
of groundwater and predict them effect on the eaviron- 
mental situation in the Zone and beyond its boundaries; 


— the radiation situation at the ChAES industrial site 
during its operation and at all stages of implementation 
of the ChAES decommissioning program, 

— the radiation and radi ical situation in the 
area of the proposed placement of the RAW processing 
and storage complex and its environmental effect at all 
stages of project implementation; 

— the condition of biocenoses as factors and indicators 
of changes of environmental situations at all stages of 
implementation of Zone maintenance measures. 


— the health status of the personnel and “squatters” 
and the sanitary-hygienic condition of the infrastructure 
at all stages of implementation of Zone maintenance 
measures. 


Analysis and generalization of information on the con- 
dition of the Zone environment is conducted by the Ad- 
ministration (or an organization the Administration has 
authorized to perform this work). 


Forecasting changes in the condition of the environ- 
ment (or of its individual components) is done by the 
Administration with enlistment of scientific research in- 
stitutions and creative collectives. 


11. Mamagement of Restricted Zone 


The Zone management is performed by the Administra- 
tion which is the state executive body in this territory. 


The Administration organizes and coordinates al! mea- 
sures in the Restricted Zone territory, makes decisions 
on thew financing. law enforcement and health of the 
personne! working in the territory, and protection of 
scientific and economic interests of the state, it is also 
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responsible for umely, comprehens:ve and obyectve in- 
formanon of Ukrune’s population on the environmental 
situation in the Restnicted Zone. 


The functions of state supervision and regulatica we 
performed by appropriate regulatory bodies of Ukraine 
within the limits of thew authority. 


Administration's decisions within the limits of its w- 
thority are mandatory for execution by all enterprises, 
imsutuuons and organizavons located or enlisted for 
work in the Zone, regardless of the agency subordi- 
navon. : 


The main management functions of the Administration 
within the limits of its authority provide for the follow- 


— Organization, financing and control of work related to 
climunating the consequences of the Chernoby! catastro- 
phe and long-term maintenance of the Zone stipulated 
by tus Concept. 


— Organization, financing and control of work related 
to RAW teatment in the Zone; 


— the function of control of adherence to the Zonc 
regime. 

— the permitting function in issues of conducting work 
(including new construction), creation, placement and 
closing of enterprises in the Zone; 


— the supervisory function in issues of conformity of 
activity in the Zone to regulatory legal acts; 


-— the information function in all issues of activity in 
the Zone, analysis and generalization of information on 
the environmental condition in the Zone, liaison with 
the public, development and maintenance of the data 
bank on the work that is being and has been performed 
in the Zone; 


— Organization of performance of a complex of land 
regulation work in the Zone territory; 


— Organization of work on international cooperation in 
solving problems of eliminating the consequences of the 
Chernoby! catastrophe. 


The Administration functions can be clarified taking 
into account the need to interact with controlling and 
regulatory bodies and in accordance with changes in 
Ukraine's legislation. 


In order to define the required S&T and economic policy 
a to the activity in the zone, appropriate interagency 
S&T and production consultative bodies are organized 
under the auspices of the Administration. 
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12. Scientific Research im Restricted Zone 


The Zone territory is a unique scientific research ground 
for studying the effect of radioactive Contamination on 
the environment. Scientific research in the Zone shall 
be performed and coordinated within the framework of 
the National Program of Eliminating the Consequences 
of the Chernobyl Catastrophe. lt is deemed possible 
to conduct scientific research work in the Zone within 
the frameworks of other programs if the need and 
feasibility of conducting them in the Zone territory ae 
jusufied economically and environmentally, provided 
the work is coordinated with the Administration. It is 
necessary 10 promote international Cooperation in order 
to improve the efficiency of scientific research in the 
Zone that facilitates minimization of the aftermath of 


the Chernobyl catastrophe. 


It is mecessary to increase the share of scientific research 
within the scope of work performed in the Zone while 
providing for expansion of integrated research in order 
to derive thoroughly scientifically substantiated practical 
conclusions and measures. 


mands 8 systemic approach to and generalization of the 
entire complex of information obtained by various agen- 


cies and organizations. 


The program of scientific research in the Zone shall de- 
termine priontues of basic and applied scientific research 
and experimental design work along al! directions of 
climinating the consequences of the Chernobyl catas- 
trophe. The following is planned: 

— conducting basic and applied research of the entire 
complex of problems of eliminating the consequences of 
the Chernobyl catastrophe in order to derive comprehen- 
sive and thoroughly substantiated practical conclusions 
and develop specific measures. 


— functional reciprocal complement of monitoring 
with scientific research in order to develop models of 
the condition of and changes in radioenvironmental 
situations based on a unified factographic Zone system: 


— generalization of all information, both the informa- 
tion that has been obtained earlier and information ob- 
tained as a resull of research performed by various agen- 
cies and organizations. 


13. Immediate Measures 


According to the Concept one must develop an inte- 
grated program of work related to bringing the Zone 
territory to an environmentally safe condition and set 


sages 
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During the first stage if is necessary to implement the 
following measures. 

— perform the division of the Zone into districts in ac- 
cordance with Concept provissuns based on performung 
speciahzed environmental mapping in order to predict 
changes im the situation in the Zone and develop the 
im the radioenvironmental situavon in the Zonc. 

-—— perform integrated analysis of the purposefulness and 
justification of the work performed in the Zone in order 
to bring it in compliance with Concept provisions and, 
based on the analysis, make a decision to cease the work 
that contradicts the Concept. 


To optimize production activity and the size of the 
personnel, it is necessary to do the following: 

— Cfeate a unified system of activity in the Zone aimed 
at climmmating the consequences of the Chernobyl catas- 
trophe, and climinate parallel structures that perform 
same type assignments. 


— reduce as much as possible the size of the personne! 
in the Zone and remove from the Zone the enterprises 
and persons whose presence is not called for by basic 
provisions of the Concept. 

— develop a document pac kage regulating the personne! 
activity, taking into account specific features of the 
Zone. 


— prepare proposals on making changes and amend- 
ments to current legislative acts regulating the status 
of the territory and vital activity of the personnel in the 
Zone and present them to organizations having the nght 
of legislative iniuative, 

— implement measures regarding RAW treatment. 


— take inventory and investigate the condition 
of the RWBSs and RWTLSs in order to determine the 
degree of the environmental safety. 


— develop normative documents that would 
regulate the status of RWTLSs and requirements to thew 
environmental safety. 

— umplement measures amed at improving the 
degree of reliability of localizing barriers of existing 
RWBSs and ensuring long-term RAW storage in these 
repositones 
— develop a proyect of the complex of RAW processing 
and storage facies. 
ht ts necessary to develop a unified system for integrated 
monitoring of the Zone and adjacent territories and 


implement measures armed at transforming the Shelter 
facility ito an environmentally safe system: 
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— implement immediate measures for increasing the 
reliability of the existing “Shelter” facility: 

— develop a feasibility study and a project for trans- 
forming the “Shelter” facility into an environmentally 
safe system based on the results of the Inicrnatonal 


ht is also necessary to develop a feasitility study of 
waier protection measures and justify the need for 
them to thew anticipated contribution to 

reduction of the collective dose and risk, taking 
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while implementing during the firs' stage the creaton 
of the automated management sysiem of the Restricted 
Zone, 


— the immediate work related to transforming the 
town of Chernobyl infrastructure in accordance with the 
Concept goals and objectives, including improvement 
of the sanitary-hygienk condition and fire safety of 
operating municipal service facilities, 

— work on returning to the national economy material 
valuables located in the Zone, including 


— taking inventory of the material valuables and 
determining thei value for future use im the national 
economy, 

— studies aimed at looking for ways to return 
material valuables located in the Zone to the national 
economy, taking into account the level of thei radionu- 
chde comtammation. 


— destruction and burial of material valuables 
that are impossible to return to the national economy 
(performed taking into account the provisions of this 
Concept) 
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The density of surface radionuclide contamimatios of 
the territory as a whole will decrease gradually duc wo 
verucal mugravon and more or less uniform distmbuvon 
of radionuctides in the 10 to 30 cm subsurface ground 
layer and as a result of radioactive decay. cessum-| 37 
and strontum-90 contanunavon levels will decrease by 
one to two orders of magnitude, and the probatuiny 
of aw environment contamuaspon with plutonium-239 
will decrease three- to tenfold. The role of processes 
of surface transfer of contamination will decrease sub- 
stantially as a result of universal creation of vegetation 
cover. Due to the absence of water runoff the decrease 
of radioactive Contamination on marsh-ndden terniones 
will mainly occur as a result of radioactive decay 


Because of radionuclide filtrauon through the acratvion 
zone the latter realizes its protective fuaction with re- 
spect to groundwater. Part of radionuclide contamuna- 
von in arcas with low acration zone capacity will go to 
groundwater, and radionuclide concentration in ground- 
water in the large part of the Zone will not cxceed per- 
mussible levels. As a result of filtravon and underground 
runoff of radsonuchdes the most substanual contamina- 
tion of groundwater will occur in the ncar (5-10 km) 
ChAES zone. Later, radionuclide reicase with ground- 
water can become Commensurate with surface washout. 
their concentration will decrease duc to nuclear trans- 
mutavons and suirning, so radionuclide Concentration in 
unloading zones and river valicys will decrease by the 
end of the forecast period. 


The process of gradual radionuclide propagation from 
local sources located in the most contamimated parts 
of the Zone into the environment will be taking place 
But the scale of radionuclide contamination of the 
geslogical environment will depend mainly on levels 
of area Contamination and to lesser extent on the effect 
of local sources in the vicinity of which will probably 
form zones of increased radionuclide concentrabons in 


groundwater 


The existing forecasts do not give reason to consider the 
underground route of radionuclide migration (inc huding 
migration of stronuum-9O. the most motile component ) 
as & significant factor of contamination of the river of 


Daveper waters 


Provided the Concept provisions are implemented and 
due to the anticipated general weakening of processes of 
surface and uaderground runoff! of rad:onuciides into the 
river of Pripyat basin, no deterioraboe of the radiacny 
ronmental situabon in the Zone nor any increased effect 
of the Zone termiory on the radioen vironmental situavon 
in Ukraine is foreseen 














A ppeadix 


List of Legislative Acts and Normative Technical 
Documents 


1, Law of Ukraine “On the Legal Status of the Territory 
That Sustaned Radoactve Contamuasiion as a Resull 


04-92 No. | "On Regulating the Safety of Ukraine's 
Rules and Regulavons on Safety in Ukraine's Nuclear 





No. 88-4 "On Social Protection of Citizens Who Moved 
Without Authorizavon to the Zone of Alienation of the 
Land That Sustained Radioactive Contamination As a 


Result of the Chernoby! Catastraphe™ 


6. Cabinet of Ministers of Ukraine Resolution of 09- 
23-93 No. 78S “Regulations for State Environmental 


7. “Concept of Population Residence in Ukrainian SSR 
Terrtories With Increased Levels of Radioactive Con- 
tamination As a Result of the Chernoby! Catastrophe” 


8. “Concept of the National Program of the 
Consequences of the Chernoby! Catastrophe for 1994- 
1995 and for the Period to the Yea 2000" 


| 
| 
‘ 


Waste” (draft), 


| 


Catastrophe” (approved on 06-02-92 by the Minister of 
Utrmae of Radiavon Protection of the Papulavon Prom 
the Aftermath of the Accident at the Chernoby! AES) 


14 “Temporary Permissible Levels of Radioactive Con- 
tamnatios for Various Pactliwes in the Cherno>y! AES 
Zone No 324124/90) of 10-22-90. approved by Deputy 
Head. i Mae Directorate. USSR Ministry of Health 


ation Doses in Areas Around AESs”. approved by Firs 
Deputy of the USSR Health Minister on 07-08-88 


19. “Methodology of Establishing a Sywiem of Working 


vircemental Objects”, approved by First Deputy of the 
USSR Health Minister, 198% 


21. “Recommendations on Controlling Environmental 
Conditions in Case of lodine-13! Entering the Atmo 


23. “Instructions on Using Medicamentous and Deco. 

taminating Agents in the ChAES Accident Arca. @- 

proved by Piri Deputy of the USSR Health Miniwer 
25-86 


on 

24. “Instructions on Assessing the Ability to Work 
of Persons Who Suffered Acute Radiation Injures. 
of the USSR Health Miniter on 


Deputy of the USSR Health Minister on 08-34-77 


26. “Recommendavons on Asseawng Radiation Conse. 
quences of irradiation of Populaton During AES Acc) 
dents and Premeditated Desirucvoms approved hy Fire: 
Deputy of the USSR Health Minter on (34))-48 


27. “Temporary Methodology Recommendatom on (r 
ganizing and Conducting Profeswonal Psyc t ophyeo'og 
ical Selection of AES Personne!. approved by Pir 
Deputy of the USSR Health Minster on (5. 10-88 
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4 Navonal Academy of Sciences of Ukraine 
5. Forestry Ministry of Ukraine 

6 ‘Chornobyiska AES” producvon assaciavon 
7. Minutry of Heakh of Ukraine 

& Derzhatomnagiyad Ubrayiny 

9 Minchorsoby! Ubrayiy 

10. Academy of Agrarian Sciences of Ukraine 


1) President's representative, Kuev obfast Admunstra- 
bos 


12. Ste Commuece of Ukraine for Geology and 
Uuhzapoe of Natural Wealth 


1) NKRZU 
14. Ministry of Justce of Ubrane 
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|Aracle by S.V. Syrekry and BB. Mikhaylov. (mane- 
arg received 2 Now 94) UDC 621 396) 


(PBIS Translated Text) 


A syathenc vision sytem is proposed which produces 
@ S.dumennonal image by applying the principle of 
wmericrometry. The method of the symem's software 
dengn. a modification of the hypsometric method. us 
denribed and the wmage procesmng algorithms: are 
cxamuned. Also the method of demgning this tvmem 
is dewribed and recommendanons for srlecting the 
hardware components are given The specifications for 
“as experumental prototype are wc luded 


intricate curvilinear surfaces are now being formed on 
mulixcoordinate (5.6) universal machine tools of on 
machine tools with program control, then finushed on 
grinding -profiling mactune tools of manually by a fi- 
ter/gaugemaker ' The main obstacle to automating thu 
process is the difficulty im both specifying the coord). 
nates of target points along the profile of the surface w 
he machined and then imepecung i actual dimensions 
The best way to solve this problem could be the use 
of comtacUess measuring ‘ystems and. paruculaly. syn- 
thet vision systems (SVS). The overwhelming major. 
ity of now existing SVS's are, however, 2<imensionad 
of 2 $<mensional and thus pot suitable for determining 
the dimensions of ‘<dumensonal objects Al the same 
ume, the few existing dimensional SVS's generady 
Contain several video sensors and require either mechan. 
cal of optical scanning of the scence, of intricate algo- 
rithms for point-to-point jurtaposition of two (mages 
This contributes to a high cost as well as low speed and 
poor reliatiiny of such SVS's. The }<demensional SVS 
proposed here operates on the basis of interferometry. 
using one video sensor and relatively semple image pro- 
cessing algoruhms 


Theoretical Racks of the Method The software for 
the proposed SVS is based of & modification of the 
hypsometr.. method’ Accordingly. the ofpect to be 
coped 1s being cut by planes |. L..1_ inclined to Oe 
horwontal base plane MH. so that the obpect's surface 
hecomes covered with the contow lines § SS 
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V, .V,.... 
to H .. By connecting intersection poi 
same order number (counting along the OX-axis), 
can draw the contour of the object's cross section 
a plane H.. The altitude of the plane of the section 
base plane H, is given by the formula Z= 


1 


* 


pH (where p- is the order order number of plane V, 
relative to the plane which passes through the origin of 
coordinates; AH= I x (cos a) is the distance between 
two horizontal planes (H= H,. - H,; L is the distance 
between two inclined planes; a is the angle between 





AAAs iit) te 
OM S444 444 M48 
(AIOE MSEMLAER 
ANILTEMMAAA DS & 
FACE OMMMEALEGD 





























// e 7 
| 
, Pak RIS ‘ . 
@aNyy 
TANYA e 7 
Nl) 
x} 





The third coordinate of a point on a curvilinear surface 
can also be determined by another method, namely 
by using the distance Z tana from a point on the 
intersection of a plane | and the object's surface to a 
point on the intersection of this plane and the base plane 
H, (Z, is the altitude of i th point on the object's surface 
above the base plane H,; a is the angle between plane 
I, and the base plane H., i.c, angle of incidence of light 
ray). The altitude of a point on the object's surface is 
then 


Z= Dim | to imn)id-ty, ,-y,tana 
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Here: y,_..y, are the coordinates of points on the section 
contours S,_,,S, respectively; d= L/sina; L is the distance 
between two inclined planes |, ,1; a is the angle both 
planes make with the base plane H., 


The first method is more convenient for determining the 
altitudes of individual points on the object's surfaces, 
the second method is more convenient for plotting the 
contours of the object's cross sections and determining 
its geometrical characteristics. One should note that also 
closed contours |, may form on the surface of an object 
cut by inclined planes (Figure 1). This does not mean 
that the image processing cannot proceed, but requires 
more intricate algorithms and causes an image to be less 
than completely reconstructed. It therefore is desirable 
to design a SVS so as to avoid formation of closed 
contours. 


The contours of the object's intersections by inclined 
planes can also be obtained by the conventional method, 
namely with a light beam shaped by passage through a 
grating. However, diffraction of light by the elements 
of such a mask makes formation of narrow light 
beams difficult and thus renders this method suitable 
only for qualitative analysis of a scene rather than 
for determination of the objeci’s dimensions. In view 
of these problems, it is instead proposed to project 
interference fringes onto the object's surface. This 
method requires two sources of coherent light: an object 
beam and a reference beam. The illuminance at any 
point is then 

l= E(1 + E(2P+2E(1)E(2)cos[o(1) - o{2))} 


Here: E(1),E(2) and ¢,,6, are the amplitude and the 
phases, respectively, of object beam (1) waves and 
reference beam (2) waves. 


The maximum intensity is |= ([E(1) + E(2)}° and the 
minimum illuminance is l= 0.’ The distance between 
two successive minima (dark fringes) or maxima (bnght 
fringes), i.c., the space period of the interference pattern 
is B= AZ/(L x cos a) when the base plane is vertical 
and B= AZ/L x sin a) when the base plane is 
horizontal* (A is the wavelength of light coming from 
the two sources; Z is the altitude of both light sources 
above the base plane; L-distance between the two 
light sources; a is the angle of incidence of light 
ray). The space period of the interference patiern is 
regulated by varying cither distance L or angie a. The 
system of coordinates in the plane of the TV camera's 
photographic plate does not generally coincide with that 
in the plane of the object and, therefore, determining the 
coordinates of points of the object requires performing 
not only the transformation c,= Aw, but also the inverse 
transformation w.~ A“ (c, and w, are the matrices of 
homogenous coordinates of a point in the plane of the 





poke hep Lacey pep op Copying and dissemination 
is 


prohibited without permission of the copynght owners 














3% ENGINEERING AND EQUIPMENT 


image and in the plane of the object respectively; A 
and A* are the matrices of transformation and inverse 
transformation of coordinates, each of them being the 
product of four matrices: 


1. matrix of optical transformation, 

2. displacement matrix of the origin of the camera's 
system of coordinates moving relative to the camera's 
fulcrum, 

3. rotation matrix of the camera moving relative to the 
XY,Z axes, 


4. displacement matrix of the camera's fulcrum moving 
relative to the scene's system of coordinates. 


For a unitary rotation matrix we have x= f|(X-X,- 
t,Mf-Z-Z,4,)] and y= f(Y- Y,-1,¥(f-Z-Z,+,)) in the 
transform, X= x{(f-Z-Z,-14,V(f+ X,+ 1,)) and Y= y/i(f- 
ZZ,1,Vf+ Y,+ 1, )] in the inverse transform (where 
x,y are the coordinates of a point of the image in the 
camera's system of coordinates; f is the focal length of 
the camera's objective lens; X,Y,Z are the coordinates 
of a point of the object; X,, Y,,Z,-displacements of the 
camera's fulcrum relative to the origin of coordinates in 
the plane of the object; r, 1,1, are displacements of the 
origin of coordinates in the plane of the image along 
the x,y,z axes respectively. ° As free Z-coordinate is 
selected the altitude of the base plane or of the preceding 
point on the object's surface. For a unitary rotation 
matrix, image processing is done in the camera's system 
of coordinates, using whole-number arithmetic. For a 
nonunitary rotation matrix, (image) processing is done 
in the object's system of coordinates, the calculations 
then being made with floating-decimal numbers and thus 
requiring use of more intricate slower search algorithms 
for target points. It is, therefore, desirable to avoid use 
of nonunitary rotation matrices in the SVS design. 


Image processing algorithms. Four versions of an 
image algorithm have been devised for the 


processing 
proposed SVS. This so because the SVS can operate 
with cither a multilevel-graded or binary initial image 
and seck target points in two ways: 


1. along minima or maxima lines in the interference 


fringes (using the first method of determining the third 
coordinate of a point on the object's surface); 


2. over the entire plane of the image (using the 
second method of determining the third coordinate). 
The structural scheme of the basic program module 
(Figure 2) consists of preliminary operations, image data 
entry, generation of pixel coordinates, identification of 
target points, determination of coordinates of points in 
the plane of the object, calculation of altitudes, final 
Operations. 


FBIS-UST-96-624 
21 Jume 1996 


Figure 2. Structural Scheme of Basic Program 
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Key: —1. start —2. preliminary operations —3. image 
data entry —4. generation of pixel coordinates —S. 
identification of target points —6. determination of 
coordinates of points in the plane of the object —7. 
calculation of altitude —8. final operations —9. new 
object? —10. end 





The preliminary operations include: 


1. determining the elements of the transforme'ion ma- 
trix; 


2. constructing an image of the base plane and storing 
it in the RAM of the computer; 


3. determining the average space period of the interfer- 
ence pattern: 


4. determining the minimum intensity difference be- 
tween two neighboring pixels; 
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5. determining the coordinates of minima or maxima in 
the interference fringes, ic.. the base coordinates in the 
null row in a fame; 


ods are subsequently used in the search for target points 
in systems with a nonunitary rotation matrix, for deter- 
mining the altitudes of points of the object, in selection 


quantization of a multilevel-graded or binary image is 
suppressed during entry of the initial image into 
the RAM of the computer. This operation is performed 
with the aid of the TV camera controller. 


While pixel coordinates are being generated, there also 
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of the base plane are convolved with a 3x3-dimensional 
mask. If at any point of that mask the intensity value 
is | and the coordinates are equal neither to the current 
ones nor to the preceding ones. this point is selected for 


its subsequent identification as a target point. When a 
nonunitary rotation matrix is used and search is done 
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For determining the coordinates of points in the planc 


their altitudes in the system of coordinates in the plane 
of the object, their pixel coordinates are also multiplied 
by the rate of that raster and by corresponding clements 
of the transformation matrix - with the only difference 
that, here, displacement of the origin of coordinates in 


During its operation the proposed system sometimes en- 
counters unusual situations in which it is difficult to de- 
termine unambiguously the coordinates of a Larget point 
of the object. Various means of resolving indetermina- 


mined, they must be converted into a form convenient 
for further handling. An example is the format of the 
AUTOCAD program package, in which data processing 
can then proceed. The image of the object can also be 
displayed on the screen of a video controller in the form 
of a grid (mesh) of this package or as an approxima- 
uon of its surface with tnangies (triangulation), and then 
corrected by the system user. When the system operates 
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as a component of a robotoiechnological facility, then 


Hardware. The proposed SVS uses the same hardware 
as that of Se oe ee It also consists 
of: a light source 1, a beam expander 2, an 
athe bony orhamyae helyhper fay ~peheay- 
with a video controller. This being a 3-dimensional sys- 
tem, however, it must meet some specific requirements. 
These will be discussed as they apply to cach compo- 
nem device individually. 


+ teen wale 


; Y 


. mes 1 
f+ 
— a 


Key: —1. light source —2. beam expander —3. inter- 
ferometer —4. plane mirror —5. TV camera with video 
controller —a. plane of object 








Light source. The main requirement the light source 
must meet is emission of highly coherent and adequately 
powerful radiation. This requirement is most closely met 
by helium-neon gas lasers, their ing features 
being not only high stability and high reliability but also 
relatively low cost. In order to maximize the period of 
the interference patiern, it is desirable to select a red or 
infrared laser. 


Beam Expander. The diameter of a laser beam is 
very small (the beam of an AG-66 laser is 1.1 mm 
in diameter) and, therefore, it must be expanded for 
illumination of a scene. A conventional beam expander 
is a short-focus microlens. Its focal length is fe 1,L/S 
(r,. (O25 is the radius of the emitted beam, d is the 
diameter of the light spot produced by the laser beam 
on a Diack dul! surface. L is the distance from the focus 
of the lens to the plane of the object, § is the maximum 
radius of the light spot in the plane of the object as 
shown in Figure 3. The intensity at the edge of a scene 
edge is then le Pi reS) (P is the laser output power). ‘ 
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parallel plate placed at the total-internal-reflection angle 
ee a en 
pattern is then B= AZ(L cos a) for a vertical base 
plane and B= AZ/L sin a) for a horizontal base plane 
(A is the wavelength of the light; Z is the altitude of 
ight source above the base plane; L is the thickness 
of the plane-parallel plate; a is the angle of light 
beam incidence). More convenient to use, however, 


beam incidence, and thus the period of the interference 
pattern, are regulated by rotation of mirror 3. 


Figure 4. Schematic Diagram of Michelson 




















Interferometer 
f J 
i 
‘] 
+ 
2 
Key: —1. beam splitter cube —2. paraliel-movabie 


mirror —3. rotatable mirror 


Plane Mirror. This mirror is needed for varying the 
direction of the light beam. It must have a high-quality 
surface finish, to ensure that no spurious fringes appear 


in the plane of the image. 


TV Camera With Video Controller. The camera records 
the image and the video controller converts the video 
signals into a form suitable for processing by computer 
How thew parameters are selected determines how 
accurately the coordinates of points of the object will 
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Z= fAx(f-Z,)-XZV{Ax(f-Z,)-(X}-Z 
and the corresponding period of the interference pattern 
is 


Axe M(f-ZE-ZA6-Z,) 
Here: f{ is the focal length of the objective lens; X.Y 


are coordinates of a critical point on the scene, Z, is the 
altitude of the camera above the base plane. 


Computer. Seiection of the computer is based on know!- 
edge of two of its characteristics: speed and RAM ca- 
pacity. In our case the RAM is used for storage of infor- 
mation coming from the video controller, intermediate 
results of processing, and certain special programs. The 
required speed of our SVS depends on the character- 

of the equipment connected to it and its actual 
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Ukraine: Cylindrical Shell Stability Under 
Constrained Defiections, One-Sided Constraints 
964D05S4 Kiev PRIKLADNAYA MEKHANIKA 
in Russian Sep 95 No 9, pp 46-50 


[Article by S.N. Konyukhov, Yu.M. Mulyar and Yu.K. 
Privarnikov “Yuzhnoye” Design Bureau, Dnepropetro- 
vsk, Ukraine; (manuscript received 6 May 94) UDC 
$39.3) 


{[PBIS Summary] The authors studied the stability of a 
cylindrical shell in the case of one-sided constraints 
By solving neutral equilibrium cquations in a linear 
formulation, they derived analytical expressions for 
critical values of the axial force and external pressure 
The derived values are in sufficient agreement with 
experimental data. It is noted that the derived formulas 
for determining critical loads do not cover the entre 
spectrum of design of one-sided constraints used in the 
experiments; therefore, for theoretical substanuation of 
extensive experimental data and better understanding of 
the phenomenon of buckling. further studies are needed 
Figure |, references 6: all Russian. 


Russia: Electric Model of Solid-State Wave Gyro 


964D0553 Moscow IZVESTIYA ROSSIYSKOY 
AKADEMII NAUK: MEKHANIKA TVERDOGO TELA 
in Russian No 5, Sep-Oct 95 pp 12-24 


[Article by V.F. Zhuraviev and D.D. Linch, Moscow. 
(manuscript received 17 Feb 95) UDC 531.383) 


[FBIS Summary) The effect of electrical processes in 
the resonator and in control, information reading and 
excitation electrodes on the evolution of standing waves 
in a gyro is studied. Electrical and mechanical ov- 
cillaions are examined in thew interdependence Ii 1s 
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ist elsewhere, but the syndrome is unique to Sosnovka 
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leach into the Bug River (1), the town administrators 


reportedly are proceeding with the project because they 
believe it will be “extremely profitabie.” 


Sources 
lL. Moscow PRAVDA-S No 14, 12-19 Apr 96 p 10 
2. Moscow TRUD 12 Aug 9% p | 
3. Kiew ZA VILNU UKRAYINU 14 Nov 95 p 3 
4. Kiev HOLOS UKRAYINY 26 Sep 95 pl 


5. Kiew VRACHEBNOYE DELO No 8, Aug 8! pp 88- 
91 


6. Moscow NAUKA I ZHIZN No ! Jan 9! pp 26-29 
7. Moscow TRUD 4 Mar 93 p 2 

8. Moscow PRIRODA No 2 Feb 93 p 24-29 

9. Moscow NEZAVISIMAYA GAZETA 7 Feb 92 p 6 


964D0533A Moscow FARMATSIYA in Russian 
May 95 Vol 44 No 5, pp 8-10 


[Article by A.N. Uzdenikov, “Lekarstva Rossii” (Rus- 
sia’s Drugs) Trading Houx Joint-Stock Company] 


(FBIS Translated Text) By 1995 Russia's pharmacev- 
tical market changed fundamentally as compared with 
the first two years of reforms, when it had just begun to 
be formed and in many respects repeated the planned- 
distributional system of supply through the traditional 
network of state pharmaceutical enterprises and institu- 
vons. 


Al present most of the received medicinal substances are 
products of nonstate enterprises and foreign firms. In the 
wholesale link the delivery of these resources to phar- 
maceutical institutions has also passed to independent 
distributors with private or mixed forms of ownership, 
the volume of output of which in the total turnover al- 
ready occupies 60 to 70 percent, while the output of state 
pharmaceutical state organizations, ¥ to 40 percent of 
the turnover. Most of the pharmacies have become in- 
dependen: juridical persons, although. basically, they 
have remained municipal and state pharmacies. More 
and more pharmacies of various firms and of private 
commercial enterprises appear in the retail link Small 
retail pharmaceutical insUtulions—pharmaceuucal sta- 
vons and kiosks—cstahiished by wholesale dealers in 
order to accelerate the sale of the limited list of the most 
popular medicinal substances and other medical and in- 


cidemal goods have become especially widespread 
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In Russia about 110 enterprises produce medicinal sub- 


immunohiological 
Sona, D0D pannent of to entom of the sntons’ methods 
and pharmecuuticel service, Tho lah of peodeced madic 
inal substances includes about 2,500 items. 
Medicinal substances and articles for medical purposes 
worth 1.3 billion U.S. dollars (or 5 willion rubles) 
were imported into Russia in 1994. The list of foreign 
medicinal substances registered in Russia at the cad of 
1994 totaled about 4,500 items and continues to expand. 
To be sure, the list has many of the same medicinal 
substances with different names, but not all of them are 
imported into Russia. 


The RF Ministry of Health Care and the Medical 
Industry estimated the volume of the pharmaceutical 
market in 1995 af 8 trillion rubles (in prices at the 
beginning of 1995). 


However, retaining the level of production and import 
of medicinal substances, effective demand for medicinal 
substances in Russia can be met fully. 


At the same time, the results of an analysis of the 


be released to the population at the expense of the bud- 
get and extrabudgetary sources of financing. Ai the same 
ume, such specific groups of medicinal substances as an- 
utumoral, anutuberculouc, and ar udiabeuc and medic - 
inal substances used for the weatment of asthma and 
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. Discounts of SO percent of the cost of medic. 
inal substances have heen set for outpavenis—invalids 
of group Il and war veterans—and, with regard to the 
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rubles (in prices at the beginning of 1995). This is the 
state sector of the pharmaceutical market. 


The practice of past years and of the current year shows 
that budgets at all levels and mandatory medical in- 
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require ever greaicr appropriavons from the budget and 
from medical insurance funds. As a resull, 
im the last three years the share of expenditures on the 
payment for medicinal substances in total public health 
appropriations has increased from 10 to 25 percent and 
in a umber of regions, to 30 percent. 


in connection with the above-stated there is a nced for 
urgent measures to reguiaic the situavon im the staic 
sector of the pharmaceutical market. On the basis of 
the existing experience in Russia's individual regions 
(Ryazan Oblast, Yekaterinburg, Rostov-on-Don, and so 
forth), as well as of international practice, it is necessary 
to implement a sumber of measures: 


1. To establish standards of weatment of basic types of 
diseases and on their basis to form lists of medicinal 
substances for inclusion in orders for state needs. As 
practice shows, it is advisable to organize such work a 
all levels, beginning with the federal level and ending 
with general health institutions. For now the initiative 
belongs to individual regions. According to the propos- 
als by the administration of a sumber of regions, with 
the parucipaticn of the federal mandatory medical insur - 
ance fund (Kalugs, R.stov-on-Don, Yekaterinburg, and 
the Komi Republic), the RF Ministry of Health Care 
and the Modical Industry, and the Russian Center for 
Pharmaceutical and Modical-Techaical Information and 
with the assistance of the U.S. Agency for International 
Development in the introduction of the project “Effi- 
ciemt Pharmaceutical Management” (Ryazan, Pskov, and 
Novgorod oblasts), work is Seimg done on the transivon 
to a controlled expenditure of medicinal substances paid 
for out of state sources of financing. 


The first experience in the formation of lists of medici- 
nal substances for mandatory use in the treatment of pa- 
tients in state general health institutions and of records 
of these lists and the organization of the collections of 
orders of hospitals and polyclinics make it possible to 
solve the following problem. 


2. To regulate the organization of supply. For tus 
purpose tenders (contests) are held for the delivery 
of medicinal substances included in lists by firms and 
manufacturing enterprises (or wholesale dealers) The 
results have shown that such an organization of supply 
makes it possible to significantly reduce the list of 
medbcinal substances purchased with state funds without 
a detenoration in the quality of treatment and to ensure 
delivenes of medical substances af stable opumum 


prices 
4. On the basis of a stable list, order volumes, and prices 
to have forecast capenditures. which should he speci fed 


im the budget of territories and the mandatary medical 
insurance fund 
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The need for the most rapid organization of this work is 
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ered within the framework of the order for state needs 
guarantees a reduction in cxpenditures on the purchase 
of medicinal substances and ensures the possibility of 
state control over the expenditure of assigned appropri- 


: 


Other approaches should be applied in the free trade 
sector, where internal and borrowed funds of manufac - 
turers and wholesale dealers are used. Work is carried 
out by them with a risk of sale on the market. Competi- 
von and openness and provision of the same conditions 
for activity for all participants are the main «onditions 
for the stabilization of this sector. 


in all instances, and organization of scientific, educa- 
tional, consultative, and a number of other services at 
the requests of association members. 


All these measures will make it possible to change over 
from a spontaneous, little controlled market to a ctvilized 
market subject to Russia's laws. 


Russia: Optical Breakdown and Explosive Boiling 
in Response to Laser Radiation Pulses Acting on 

Pigmented Biological Tissue 

964D0760A Moscow IZVESTIYA AKADEMII NAUK 
SERIYA FIZICHESKAYA in Russian Jun 95 

Vol 59 No 6, pp 76-83 


[Article by V. K. Pustovalov, Belarusian State Polytech- 
nical Academy; UDC 621.373) 


Lasers have recently enjoyed extensive and effective 


in glaucoma treatment, and so on [1-5]. Investigation 
of the interaction of short laser pulses within a range of 
variation of lengths 10*°<1_<10° sec with pigmented bio- 
logical Ussues of the eye containing granules of different 
pigments is of special interest. This paper analyzes heat- 
ing of a pigmented granule by a laser radiation pulse, 
and cor wpares the calculavon results with experimental 
data 


Let a beam of optical radiation with wavelength A 


are a complex mululayered heterogeneous 

modeled in Figure | (3). Axis X. which coincides with 
the beam axis, is normal to the interface of tissue layers, 
and the characteristix Guckness of the layers is 10-100 
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Because granules arc the principal absorbers of radiauon = ges we will wulize some characterisuc values of the 
caergy is the pigmented layer, & is obviows Ga = threshold temperatures of beating of Ge granule vol- 
processes of lowest threshold (with respect to emergy) ume or its surface. 

will begis is the granules. Whea pulses of imteasive §= +. cine absorption of the energy of a radiation 
radiation we rather short, heating of the gramule ands 04 heating of a spherical graule with radius f, 
the watcr~<contaiming biological Ussue surrounding 1 im a8 approximation assuming uniform temperature T 
may occur at rates of approximately 10-10 K/scc. In through its volume and quasi-stationary heat exchange 
hs cue weir surrounding the granule may assume =r b srasule with surrounding biological tissuc, we 
metastable state, reaching the temperature of explosive use the following son [10,11]: 


i 
f 
> 


: 
i 
it 
t 


i 
F 
| 
li 


i 


tl 
aie 
Mt 
nll 


| 
| 


(Hite 
int 
1H 
HL 

HH 


i 


conductivity, an 
conductivity for the entire 
of Mological Ussue, an equavon for one-dimensional hy- 
drodynamucs for the steam envelope, and s0 on. 


On the other hand it would be highly interesting to ob- 
tain rather simple analyucal relavonships with which to 
estamate the characterisuc threshold energies of a radia 
von pulse that lead to the appearance of certain physical 
processes métiated on pigmented granules absorting ra. 


PCat 21K) KS Iuhe SD 


T.(e¢-o0) « t, (6) 


where p,, C,—<density and heat capacity of the substance 
of the granule, V.~(4/3)rt,’, S.-4e1,’—volume and 
surface area of a spherical granule with radius 1, T_— 


with wavelength A by a spherical granule with radius 1, 
The flow density of beat | drawn off from the granule 


kr yt)" 
I» . ee -i} (7) 


where the coefficient of thermal conductivity of the 
surrounding biological tissue k is given as kek_(T/T_Y. 
where K_, a—some constants, T—4temperature of the 
trological ussue 


Equation (5) uses an approwmavon of homogencous 
heat evolution in the granule volume duc to sbsorp- 
tion of radiation energy, which holds when 1,<A. The 
characteristx ume | of heal exchange by a single gran- 
ule with the cavironment is | approximately equaisr,’/ 
4yapproximately equals} 6 1 10° sec when 10.5 » 
and when the coefficient of thermal conductivity of PE 
biological tissue is y=!.73 « 10° com’feec [5]. Por short 
pulses for which (>(,. heal exchange between the gran- 
ule and the environment is pracuically abeent during the 
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K in this case—that is, it corresponds to the temperature 
of explosive boiling (intensive homogeneous steaming) 
of water (17). Figures 2 and 3 give the results of numer- 
ical [10,11] and analytical (with T_=T. 900 K) values 
of energy Q., leading to explosive boiling of water and 
formation of a steam cavelope on the granule, calcu- 
lated in application to the experimental conditions in 
{12,15}. The figures also give values of the energies 
[12,15] evoking experimentally recorded formation of 

steam bubbles in biological tissues, mechanical destruc- 
tion of tissues, and subretinal hemorrhaging (bleeding 
in the region X>X,; see Figure 1). It follows from fig- 
ures 2 and 3 that analytically calculated Q_, satisfactorily 
agree with both numerically calculated and experimen- 
tally found values. It may be concluded from such con- 
sistency that formation of gas bubbles as a result of the 
action of short pulses of laser radiation with energies 
Q., may result in subretinal hemorrhaging in tissues of 
the ocular fundus—that is, we can associate the physical 
process of explosive steam formation on granules with 
specific results of pulse action. 


Analysis of experimental data on optical breakdown of 
differem biological tissues and water by laser radia- 
tion pulses [2,13,16,18) permits the conclusion that the 
characteristic threshold temperature for the beginning 
of optical breakdown and plasma formation in water- 
containing biological tissues is T.approximately equals 
5 x 10° K. Figures 2 and 3 give the results of ana- 
lytical calculation of pulse energy Q.. measured at the 
cornea and causing heating of a granule for which r=! 
p located at point X=X,, R=O to a temperature T.=5 x 
10° K—that is, to the start of breakdown in plasma for- 
mation, calculated for the conditions of experiments in 
[12,15]. They also give experimental values of pulse en- 
ergies leading to preretinal hemorrhaging (diffuse bieed- 
ing in the preretinal region X<X,; see Figure 1). Nu- 
merical calculations were not carried out for the com- 
plete equation system for the case of optical breakdown. 
Comparison of analytical Q.. and experimental Q. en- 
ergy values in figures 2, 3 shows that there is satisfactory 
agreement, and it provides the grounds for concluding 
that optical breakdown and plasma formation may lead 
to preretinal hemorrhaging in tissues of the ocular fun- 
dus. Note that use of T.approximately equals | x 10° 
K, which is also used in the estimates, as the threshold 
temperature for the start of optical breakdown causes 
the values of Q.. to double, and does practically nothing 
to worsen agreement with experimental data. It should 
po neg arene bear enonae car fe 
are only the least values (ithe lower limit) o 

evoking the start of the corresponding physicochemical 
processes, while in real conditions these processes will 
begin ai pulse energies greater than the calculated Q__. 
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Figures 2 and 3 give experimental values of the energy 
of laser pulses with a wavelength of 1.06 yu leading to 
optical breakdown of tap water when the diameter of 
the irradiation spot is D =2R =100 +/- 20 yu, t.=30 +/- 
5 nsec [13], and of distilled water, saline solution, the 
calf's vitreous body and industrial water when D =75 yu, 
t,=7 nsec [16]. In this case the threshold energy values 
in [13,16] exceed the threshold energy values calculated 
here. This is explained by the fact that in the author's 
opinion the main mechanism of optical breakdown of 
the media studied in [16] is development of an electron 
avalanche, and not breakdown on absorbing granules 
(inclusions), which requires higher values of radiation 
energy. 

Bleeding was observed in [19] in response to the action 
of single radiation pulses with a wavelength of 0.532 
js and a duration of t.=60 nsec on the rabbit retina, 
where the irradiation spot diameter was D.=SO y and 
the pulse energy was Q.=30 mJ. Estimation of heating 
of a granule for which r,=0.5 and | yu in the experimental 
conditions of [19], and for a short pulse with t =60 nsec, 
which can be done with formula (10) without regard 
for heat exchange, gives an identical temperature value 
of T,=4.4 x 10° K, which is close to the breakdown 
threshold T,. we used. Even more-significant bleeding 
was observed in [19] with pulse energy values of Q =80 
and 100 J. 


Bleeding was experimentally observed in [20] in re- 
sponse to the action of a radiation pulse from a ruby 
laser with a wavelength of 0.69 jy, a pulse duration of 
20 nsec and a pulse energy of SO «J, when the diam- 
cter of the irradiation spot on the retina was 35 jy. In 
this case estimation of the heating of granules for which 
r,=0.5 and | yw using formula (10) gives a temperature 
value of T,=5.4 x 10° K, which could have led to break- 
down on the granule, and bleeding. 


Besides considering the effect of laser radiation pulses 
on the retina, there is considerable scientific and pract- 
cal interest in invesugating the action of pulses on the 
anterior division of the eye. It was noted in (2,18) that 
in the presence of glaucoma in adult patients, in the 
overwhelming majority of cases the biological tissues 
of the anterior division of the eye (the angle of the an- 
terior chamber) contains pigmented granules that play 
the role of absorbent inclusions when exposed to laser 
radiation, which facilitates breakdown and destruction 
(perforation) of tissue structures at characteristic inten- 
sity values of 10°-10° Wicm’. Estimation of heating of 
a granule for which t=! yw under the conditions in (2) 
when l=10° W/cm?’ using formula (10) produces a value 
of T,=6.9 x 10° K. which corresponds to experimental 
opucal breakdown. However, in contrast to the adull cye 
there are practically no pigmented granules in the angie 
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of the anterior chamber of a child's cye in the pres- 
eace of buphthalmia. Because of this, the intensity of 
the acting radiation has to be raised for a positive result 
to occur. Buphthalmia in children was treated in [18) 
with a spot diameter of D,=100 yu, duration |,=30 nsec, 
pulse energies of 0.15-0.5 J, and intensity I=6 x 10°°-2 
x 10" Wea’. In this case microexplosions, bubble for- 
mation and other phenomena were documented exper- 
mentally. These intensity values are significantly higher 
than those cited for pigmented biological tissues, and 


Thus a sitaple analytical model of heating of a spherical 
absorbent granule by a laser radiation pulse is developed 
in this article, making it possible to estimate the thresh- 
old energies and intensities of radiation pulses heating 
the granule to certain temperatures. Heating of the gran- 
ule volume (or surface) to a certain temperature may 
initiate processes such as heat-denaturation within the 
granule, explosive steam formation in water-containing 
biological tissues, optical breakdown and plasma forma- 
tion. The model also permits estimation of the heating of 
melanoprotein and other granules and particles in par- 


termining the end results (Coagulation, sub- or prereunal 
bleeding) of the action of radiation on biological tissue. 
Comparison of the results of calculations with different 
experimental data and the satisfactory agreement indi- 
cate sufficient accuracy and reliability of the model, and 
of the results obtained on its basis. 
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[FBIS Translated Text) Polarization characteristics of 
the human integument ore investigated in vivo Data 
are compared with the results of research on a two- 
layer scatterer used as a physical object modeling optic 
properues of integument. 

Contactless methods of studying biomedical obec 
are based on analyzing the parameters of radiation 
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of polarization of laser radiation with wavelengths of 


corresponds to a greater degree in its light-scattering 
characteristics to integument than do the objects of re- 
search in (3,4), inasmuch as skin is a multilayered struc- 
ture [5]. The structure of the speckle field formed by 
light scattered from such an object was investigated in 


[5], but its polarization properties were not studicd. 
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, for the degree of polarization of natural radiation upon 
ion is 


The plane of oscillations of the clectric vector in the 
reflected beam is found to be turned by some angie 
¢ compared to that in the incident beam, measured 
experimentally by a scale applied to the frame of the 
analyzer, and it corresponds to the reading N_ —that 1s, 
to the maximum intensity of reflected radiation 


Had the reflected beam remained completely linearly 
polarized, reading N. . .. would have been zero. But 
because the beam partially depolarizes upon reflection, 
this reading is not equal to zero, and the degree of 
the bear's depolanzation may be calculated by the 
Cipressi0n 


asin, 9 1- ee. (2) 
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P, and 4 characterize the change experienced by beams _ inside surface of the human right index finger to obser- 
of natural and linearly polarized radiation, although in vation angles a for different angles of incidence @. The 
both cases the incident beam is completely lincarly | sumbers on the curves of all graphs correspond to the 
following incidence angles: |—0, 2—10, 3—30, 4— 
$0; $—70". 

same object can be different in different points of it, and = — for angies from -90 to -20", and remains constant for 
they may vary over time even if external conditions are == anoies of observation from -20 to 30". After >a=30", the 
kept Constant with the best possible precision. Therefore = curves begin to drop off gently. while abrupt reduction 
when studying a living organism using state-of-the-art of depolarization is noted at a=S0". The relationship of 
equipment of a physical experiment, it is fundamentally == genolarization of radiation to angle of incidence can be 
impossible to reach the same reproducibility of data seen in Figure 2 at observation angles from 50 to 90": As 
that is achieved with a purely physical object. All the angie of incidence grows, the degree of polarization 
measurements were taken several umes and subjected rises. The curve for which @=0 is an exception. A high 
to statistical westment. degree of depolarization, on the order of 90 percent, is 
Investigation of the degree of polarization of natural Served at angles a from -50 to 40°—that is, linearly 
light P, as a function of the angle of observation permits Polarized radiation is pracucally completely depolanzed 
the conclusion that when a is below -70° and above 50°, upon reflecuon from integument. 





Figure 3 


Pigure 3 shows the relationships of the angles of rotation 
of the polarization plane to the angles of observation 
At observation angles from $ to 65°, the azimuth 
angles of rotation of the polarization plane are found to 
depend on the angles of incidence: The angie of rotation 
decreases as the angie of incidence increases. Relative 
measurement error did not exceed 15 percent 


In order to study the influence of change in functional 
state of the human body on the polarization character- 
isucs of radiation scattered by the human integument 
these characteristics were investigated in the presence of 
artificially induced ischemia. Prior to the start of the ex- 
periment an inflatable cuff was placed over the subject's 
arm, and ischemia was caused by inflating it with ai 
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sin tha *peing, 2 * 1.52 


for @=0 and WO, with regard for a shift 
angle of #/2 for the oscillabon plane 


Curve le was calculated using a formulas from (4) 
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transmission through a frosted surface [4] 


of the experimental curves characier- 
of polarization of natural light scat- 
the human integument correlates with the cor- 
two-layer scatterer when 6 is 
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i; 
of 
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by human 
by frosted glass with two rough surfaces 
that agreement is satisfactory when 


# 
i 


in the azimuth angles of the inclination of the planc of 
polarization of scattered radiation in the case of a frosted 
plate (Figure $) and human integuinent (Pigure }) Both 
the general trend of the curves and the dependence on 
angie of incidence remain Consistent 


| 


The research conducted on polarization characteristics 
of radiation scattered by a glass plate with two rough 
swiaces and the comparison of the results with theo- 
reucal and experimental data for mathematx al mexicls 
in (3.4) showed that effects inherent to both models in- 
fluence the results. Adequate description of the results 
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Research on the polarization characteristics of radiation 
scattered by the human istegumeni and compansos of 
the results with data [3,4] permitted the conclusion 
that the polarization charactensucs of radiation scattered 
by the human istegument in vivo are not described 
adequately by cither of the considered models. The 
reasons for tus are the complex structure of integument. 
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open up possitiliucs for indi- 
method of approaching a specific 
pathology in a specific patient in the most precise way 
One of the possible approaches to solving this probiem 
in treating diseases of the ocular fundus by photocoagu- 
lation might be to use high-power lasers with adjustabic 
radiation wavelength 


Tissues of the fundus are a complex of structural cle- 
ments with different spectral coefficients of absorption 
By using radiation of different spectral composition, it 
would be fundamentally possible to focus the radiations 
effect on particular clements, and to control the shape. 
depth and location of zones of coagulation within wide 
limits with regard for tissue pigmentation |! .2) 


! 


Several types of lasers generating radiation in different 
spectral regions are used in ophthalmological practice 
We know of attempts to comtune the merits of several 
laser ophthalmocoagulators in a single instrument using 
a tunable dye laser [34]. The requirements on the 
parameters of such a laser are rather high: The minimum 
duration of the coagulating light pulse must be on the 
order of milliseconds, radiation power must be in the 
units of watts and higher, laser beam spread should he 
in the units of minutes, and the radiation wavelength 
tuning range should be approxmately from SOD to | 00D 
am 


Creation of an ophthalmocoagulator based on a laser 
with the indicated parameters is not a simple technical 
problem, and according to our information no orginal 
approaches to solving it that would ensure commercial 
feasimility of manufacturing such instruments have yet 
heen found 
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lasers with wavelengths of 532. 


650, 750, 850 and 1,054 am. and to somewhat increase 
the total radiation energy Our objective is to make the 
level of the instrument's automation and the extent to 


The radiation parameter control system may be con- 
age of programs carrying out several funcvons is being 


4 Storing, processing and retrieving information in a 
farm comvement to the physician of patients on the 
types and typical features of diecase, on the eflectve 
fees of using laser (reatment methods ch 





tored by a computer Guring surgery. In this case an au- 
tomatic system for blocking laser action when there is 
a high probatklity of bleeding 1s ensured The computer 
will help the physscian model the forthcomung oper avon 
and select the opumum radiavon parameters for the best 
therapeutic effect. Obviously the program may be use- 
ful in trasming sovice laser ophthalmuc surgeons 


A large volume of calculated relationships simula to 
those in Pigure | pertaining to the emission wavelength 
(including the simultancous action of 532 and 1,04 
am components), pulse duration and the diameter of 
the exposed region of the retina is being used to write 
the package of programs. The threshold conditions for 
appearance of steam-and-gas bubbles and subreticular 
hemorrhaging were found on the bass of experimental 
data similar to those cited in [16,17]. The calculation 
results were (tabulated This ensures practically instanta- 
aeous reacvon of the computer both when working with 
the user in interactive mode and when monitoring the 
actions of the phywcian 


In conclusion the suthors would like to thank the 
physicians, engineers and screntifk workers who took 
part in work on the instrument. and capress the hope 
that thes work will he useful to people 


This progect was supported (as Concerns investigation 
of the mechaniems of the action of laser radiation on 
teesue) by a grant from the Soros Pund prowided by the 
American Physics Society 
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[Article by A.A. Berezhnoy and TN. Sherstneva, All- 
Russian Science Center, State Optical Institute imeni 
S.1. Valilova; UDC $35.241.13.$37.228) 


(PBIS Summary) The clectro-optical properties of fer- 
roclectr crystals can be related to a model of a acu- 
ron lattice capable of sensing the specific interaction of 
local fields as a function of the character of the incom- 
ing image presented on a photoactive light carrier. The 
character of the reducible image depends on the corre- 
lation radius between the interacting polar ficids. The 
implementation of associative memory depends on the 
number of images which can be recorded in latent form. 
Tests were conducted on associative optical memory 
based on the electro-optical effect of ferroelectric crys- 
tals of lead magnesium mobate 0, (PMN), 
stronuum-banum mobaie Ba, O, (NBS), and 
lead germanate Pb,Ge0.. ( ). These crystals were 
selected because they have a latent optical memory, and 
there is substantial nonlocality of the interaction of the 
dipole moments of spontancously polarized mucrofields. 
These crystals can keep recorded information in latent 
form. Loss of contrast was considerable for all crystals 
studied, a duwadvantage, although latent form storage 
was greater by several orders of magnitude. Electro- 
optical hystersis in PMN and NBS crystals is depicted 
graphically. PMN is a multiaxial ferroelectnc, and NBS 
is monoaxial. The difference in the curves for PMN and 
NBS crystals consists in the presence of a critical field 
for NBS crystals, within which an increase in the field 
and a drop in double refraction is observed. This indi- 
Cates that the onentation of spontancous polarization is 
possible in the direction of the field not comncading with 
the direction of the ferromagnet axis, an important ¢1.- 
perimental result. Pigures 4, references 9 & Russian, | 
Western 


Resia: Radionuclide FE xcretion From the Bodies of 
Animab and Human: 
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[Article by AS. Arkhipow and TF. Sidorova, Biotech. 
nologiya Scentfk-Produchon Associahon, first three 
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The problem of excretion of radioactive materials from 
the body arose soon after the beginning of research on 
natural radioactive clements. The first syndromes asso- 
cated mith 


After the discovery of artificial radioactivity, especially 
after the use of nuclear weapons in Japan, the signifi- 
cance of the problem increased sharply The biggest ad- 
vance of the day was Schubert's proposal that zirconium 


Citrate’s effect is 4 manifestation of the dilution effect. 
The use of circonium citrate served as the foundation 
for a new praciple—<diluvon of radioactive metals 


A oew ora began after the we of complex-forming 
agents. specifically ethylenediaminetevaacetic acid 
(EDTA) Virtually semultancousty. different authors 

EDTA having a significant effect on excretion 
of Pu and Ca from the body. Purther progress was 
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All methods of radionuclide excretion may be subdi- 
vided into two large groups. The first includes methods 
of removing radionuclides from primary depo: me- 
chanical (rinsing, gastric and pulmonary lavage. ene- 
mas, ci .), physiologic \ stimulating secrevion of the mu- 
cous membranes of the bronch: and ciliated epithelum. 


using Chemical preparations and Mologically active ma- 
terials to remove radionuclides. Studies of the removal 
of those radionuchdes that represent the greatest Unreal 
upon intoxication of the organism will be discussed in 
greatest deta! 


Radionuclides of iodine form in the greatest quantities 
upon the fission of *"U, **U, and "Pu. Prom a 
toxicity standpoint, ‘I and '"l are most interesting 
Under certain condivons, however, shor-lived sadine 
muclides such as ‘"l, '"l, and ‘I may be the biggest 
contributors to the overall tonic effect. Upon entering 
the body, iadine isotopes are rapidly absorbed from the 
gastrointestinal tract. Their toxicity depends on ther 
accumulation in the thyroid gland In view of the thyrod 
giand’s small mass, iodine’s specific radioactivity in the 
thyroid gland is hundreds and even thousands of umes 
above its level of activity in other organs 


A great deal of experience has been accrucd in the area 
of using different agents to prevent the accumulation 
of radioactive iodine in the thyrow gland in bumans 
Most researchers agree that potasssum sodine om the 
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salts of alginic acid that are found im brown algae, had 
strontium effectively. as has heen demonstrated by ov. 


hypothesized that the affinrty 
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2-3 = compared with the level of binding in controls 
Methonylated pectins (calchum pectin) have heen pro 

studies conducted in different countres '*"*'""* 
high-moleculas weight polysacchande Comssung of 
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percent) when adrremstered in the daily foad allowance 
@ a dose of 0.4 g/amimal and to 4 22 (43.3 percent) whee 
added in a dose of 0 2 g/ammmal Caicrum algmate turned 
out to he more effecuve The radbomuciade accumulation 


THT 
ann 

THe 
Hint 
tH 
tlre 


f 
i 


i 
| 
| 
| 


y 
3 
+ 


it 
ff 
H 
li 
‘i 
iH 


gee 
2 
f 
i 
i 


Highly oxsdized celluloses made from wastes gener sted 
by the cotton apenaimg and weaving industnes have also 
proved efiective” Experiments on rau have demon- 
sumed that the lighly cardized celluloses form sable 
compleses with radioactive swonuum that awe fot bro- 
ken down in the gastrointestinal Wact and that do act 
Giffuse Grough the imestinal walls, hanks to whuch ra- 


surpasses the effectiveness of pecten and sadrum alg). 
nate Another derivative of the polysaccharide cham 
namely, Chetosan, has heen noted to accelerate the clim- 
mavon of radioactive syosuum ™ 


"Cs ts the most sgneficant of the cesrum radbonuctsdes 
formed upon the fieson of uranium and plutoniem 
After stronuum. cesrum is the most dangerous isctope 
to humans ft may accumulate im certan plants and 
wiumately enter foodstuffs lu danger lees in its Iagh 
level of resorpwon in the gastrowntestinal tract and bungs 


Various preparations are used to chrmnate radioactve 
cesmum One may create reiavonshaps of competmon 
wih cosmem m@ the body of induce topes Glebe 
Among vach preparabons ae salts of slate cosrum, 
potaserum and sadeum Purthermore. the wae of a sernes 
of other therapewta gents to accelerate cacretioe of the 
ou lide Nas Neen anempeead even though subetant ating 
the feasselnty of Chew wee on the base of he meche 
meme of thew effect « rather Gifficwh. Among the sand 
agents are parathyrecrine vitarmn D. and enestro! 
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Experimental studies that have been conducted both in 
our country and abroad have made it possible to rec- 
ommend the ion exchanger iron ferrocyanide (ferrocin, 
cesium radiogardase, Berlin bluc, Prussian bluc) as the 
most effective agent for removing cesium.*?* The abil- 
ity of food products contasning ferrocia (20 mg/animal) 
to reduce '"Cs levels to 7-8.3 percent has been demon- 


corporaling” activity when used im drug or food ad- 
ditive form was tested in 16 people. The degree of 
climination of '"Cs from the body ranged from 1.75 
percent to 2.89 percent as compared with 0.5 per- 
cent in the controls. The authors recommended using 


a high level of radionuclides.” Positive results have also 
been achieved with other hexacyanoferates™”; how- 
ever some of them have turned out to be carcinogenic. 
Pectin,” alginic,” and carbulose™ may be used as sor- 
bents for binding radioacuve cesium. When radionu- 
clide contamination of the environment after the Cher- 
noby!l accudent was measured, levels of other radions- 
clides besides strontium and cestum were also recorded, 
for example, radioacuve barium, lanthanum, zirconium, 
ruthenium, and several clements with a high Z number.” 
Elimination of these radionuclides is also very impor- 
lant 


The effectiveness of chelating agents (DTPA, quinolin- 
camide, and so forth) has been noted in animal experi- 
ments involving *"Pu and ‘Am. The greatest effect was 
achieved when methylenermnodiacetocatechol was ad- 
miamercd.” A cotaparaive study of the effectivencss 
of the salts CaDTPA and ZrDTPA in eliminating tho- 
rum nitrate from the bodies of 3-month-old rats demon- 
strated that all other conditions being equal, CaDTPA 
manifested a higher level of activity.” 


Admumstration of ZaDTPA turned out to be effective in 
preventing the development of long-range radionuclide 
effects induced when “'Am was administered to mice of 
the line CS7B1. Extended weatment with tus chelating 
agemt reduced the incidence of bone tumors and liver 
cancer and the total number of malignant tumors by 
reducing the concentration of “Am. Admunistration of 
DTPA also extended the lives of the mice.* 


When admunistered in doses of ¥) pmol/kg, the chelat- 
ing agents DPFO-HOPO (a hydroxypyridine derivative 
of deferoxamine) and DTRA-DX [as published) (a di- 
hydrouamune derivative of DTPA) reduced the levels of 
"Pu and “'Am in the organs and tissues of 3-month- 
old female rats by up to § percent as compared with the 
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levels in untreated controls.” An atiempt to climunaic 
“Am from humans by intravenous infusion of DTPA 
also produced positive results. The amount of isotope 
excretec with the urine and feces was mmcreased by a 
factor of 4-11.“ 


In experiments involving *“Pu, complex compounds 
of hydroxypyndononaic, deferoxamune. and polycaic- 
choylate were simultancously admunistered to mace. Re- 
moval of the nuclide amounted to more than 70 percent. 
Twenty-four hours after ligands had been admunisicred, 
the effectiveness of removal of the nuclide amounted 
to only S percent.‘ Ethane- | -hydroxy-! ,1 -<daphosphonaie 
has also been demonstrated to have a protective cl- 
fect on bone formation under conditions of cxposure 
to uranyl nitraic. The preparation’s stimulating effect is 
due to the fact that 1 blocks entry of the suchde into 
the bone’s healing zone.“ 


When used in combination with DTPA, tron [tanslit- 
eration) (sodium 4,S-dihydrobenzdine- | .4-disulfonatc) 
reduced the level of uranyl nitrate in the organs and 
ussues of 4-month-old female rats when they were cx- 
posed to a level of uranyl! nitrate 12 mes greater than 
the maximum permissible concentrauon for humans 
Tiron became more effective as its dose was increased, 
with the peak effect occurring upon admunistration of 
1,000 pmol/kg. The authors believe that i is possible 
to use tiron in Cases where workers are suffering from 
acute uranium poisoning.“ 


Food additives and tologically active materials con- 
stitute a unique group among preparations intended to 
eliminate radionuclides. The mechanism of their effect 
still remains unclear. VA. Koizhnikov has studied the 
effect that adding fish paste to animals’ daily food al- 
lowance has on accumulation of “Sr in the skeicton. The 
use of fish paste reduced the accumulation of radioac- 
tive strontium by 70 percent as compared with the levels 
of accumulation in controls. The paste Okean {ocean} 
also faciltaced elimination of radioactive stronuum but 
had no effect on elimination of cessum.“ 


Studies of the use of natural zeolites to accelerate cxcre 
tion of radioactive strontrum and reduce its accumula 
von in bones also merit atiention” A salad made of the 
staweed known as tangic, a jam made from lamunaria., 
and marine mussel hydrolysate have all produced pos- 
iuve effects when used as therapeutic and prophylactic 
agents in cases where humans have been subjected to 
internal irradiation.“ 


Interesting results have been obtained by using red- 
bud extract (a member of the legume family) as a 
radionuciide-removing agent.“ lt has heen hypothesized 
the preparations effectiveness is dictated hy the chem- 
cal affinity of the components of redbud with radioactive 
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ing radi respiratory tract have sot 
yet been studied sufficiently. No adequately effective 
preparauons for accelerating the excretion of radioac- 
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itary Medical Academy, St. Petersburg: manuscript re- 
ceived 5 Jul 93) 


[FBIS Summary] The case of an extremely severe form 
of highly acute radiation sickness has been reported. 
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; 
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An autopsy revealed that he had suffered an intestinal 
form of acute radiation sickness, bone marrow devas- 
tation, necrosis of his esophageal and intestinal epithe- 
lum, and spermatogenesis depression The autopsy also 
established that the transplanted bone marrow had hegun 
implanting in the pavent’s body. The signs of the said 
implantation were most distinct in the patient's spleen, 
nodes, and tonsils. The patient was said to be 
mae epramipasl what patho peg 
as performed on day | at a Dload 
few ste 30-73 mi/min A total of 19 liners and 400 
mi of blood was perfused. Even while the hemosorpuon 
scape was sull in progress, the pavent began to fee! 
and his body temperature decreased from 371°C 
to 36.6°C. Although it did not save the patient's lite, the 
on procedure had a clearly positive effect on 
the clinical and laboratory indicators of his general tox- 
emia. Tables 2; references 4: 3 Russian, | Western 
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Russia: Methods of | abeling Mono bona! 
Antibodies With Various Radionuclides 


954D0739B Moscow MEDITSINSKAYA 
RADIOLOGIYA I RADIATSIONNAYA BEZOPASNOST 
in Russian Vol 40 No 4, Jul-Aug 95 pp 67-72 


|Arucile by VA. Zerzhanina, LN. Korsakova, O Yu. 
Mirolyubova, and NP. Fadeyev, Central X-ray- 

Scientific Research Institute; manuscript 
received 27 May 93) 


(FBIS Summary] Existing methods of labeling mono- 
clonal anubodies (MoAbs} with radionuclides may be 
classified as cither direct or “indirect” methods. Among 
the maim criteria for selecting the labeling method in 
cach specific case are the following: retention of the pro- 
tcin's immunologx activity after labeling, susceputility 
of the molecule to oxidation; satisfactory specific activ- 
ity, kinetics of the labeling process aad bond between 
the MoAD and radionuclides (u should remain stabic 
under mm vivo Conditons), purpose of the labeling (di- 
agnostic, pharmacolunctic, scientific prediction), physi- 
cal characteristics of the radionuclide (half-life, parucie 
energy. specific activity), chemical reactions required to 
mcorporate the radionuclide into the MoAb molecule. 
and dose of radiation incurred by the patient's (ani- 
mal's, researcher's) organs. lodine isotopes ('"1, ‘1, 
and “"1) are the most widely used isotopes for label- 
ing MoAbs. The main methods of labeling MoAbs with 
iodine isotopes are isctope cachange and clectrophilic 
substitubon. A third method entails attaching the io- 
dine at the double bond of the protcin molecule; how- 
ever, it ts used rarcly because the resultant labeled com- 
pound ts often unstable in vivo. Of the various meth- 
ods described, clecrophil substitution with chemical. 
cazyme, of electrochemical oxidation is best. Attempts 
to label the MoAbs MA-S, MA-10, and MA-20 (which 
ae active against insulin receptors) have been most suc- 
cessfull when iodogen has been used as the oxndizing 
agent. One tig drawback of labeling MoAbs with ra- 
dhoactive sodine is the resultant dehalogenation of the 
labeled MoAbs, which in turn results in the accumula- 
tion of high levels of radioactivity in the thyroid gland 
and other organs. New methods of labeling MoADs with 
wdine are being developed that result in the release of 
smaller amounts of free sodine. According to one pro- 
—_ method, the radioactive todine-lateled MoAbs 
are subjected to gel filtravon with different grades of 
Sephadex and column chromatography. “Direct” meth- 
ads of labeling MoAbs with "Br, *'Al, and "Re have 
also been described. In addition, reports of ‘indirect 
raholaheling of MoAbs by using Pifunctional chelates 
have hegun appearing during the past decade Specit 
cally, here have been reports of labeling MoAhs with 
such metals as “Ca, '''In, "Te, “Y, "Co, and “Fe The 
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molecules of the Divalent chelates form rather stabic co- 
valent bonds with proteins. Ethylenediamune tetraacetic 
acid (EDTA), diethylencamine tiamuinepentaacetx acd 
[DTPA], and thew many derivatives are most often used 
as chelates, and the chelation reaction is generally con- 


ducted in Tris-buffer (pH 8.5). The labeling procedure 


is a relauvely somple two-stage procedure involving 
(1) modification of the chelate (to obtain anhydrides. 


amides, cic.) and (2) reaction of the modified chelate 
with the MoAD to form a covalent bond, after which the 
resultant product 1s purihed by column chromatography 
or some other method. The chelate is conjugated with a 
specific region of the MoAb in such a way that the resul- 
tant MoAb-conjugate retains 1 anugen-tinding ability 
"In and "Tc are the radionuclides that have been mos 
studied for use with the indirect labeling technique. A 
third methad of labeling MoADs has also been repored. 
namely, a metabolx method that involves growing hy- 
bridomas in the presence of “C-, "H-, of "S-labeled 
amino acids. The resultant labeled MoAbs compicicly 
retain the properties of the inital protein. The probiem 
of obuning new radiouotope-laheled MoAbs thus con- 
tunues be the subject of intensive research. Figure |, 
table |; references 77: $ Russian, 72 Western 


Russia: Using « Pentapeptide (YFRKD) To Inhibit 
the Complex Conditioned Reflex Activity in the 
Ontogenesis ¢ White Res 

W4D0736A St. Petersburg FIZIOLOGICHESKIY 
ZHURNAL SSSR IMENI 1M. SECHENOVA 

im Russian Aug 9S Vol 8] No & pp 147-151 


[Article by N_A. Ryabchikova and G.1. Chipens, Higher 
Nervous Activity Chair, Biology Department, Moscow 
State University, Moscow, manuscript received 15 Feb 
95, UDC 612.999._423.46612 82166612 8.015) 


[FBIS Summary] It is beheved that immunchormones. 
like interferons, are precursors of peptides that func - 
tion as imtermediaries in immunoncuroendocrine rca. 
tons. The model pentapeptide Tyr-Phe-ArgeLys-Asp 
[YFRKD] is formed by combining the highly pola C. 
terminal tnpepude of imerferon-a [RKD] with the hy. 
drophotc apolar dipepude [YF], which preferentially 
hecomes part of the mmterferon’s active center, as a re. 
sult of which it reacts with cell membranes. Interferon 
is Known to possess psychotropic properties, and i has 
heen hypothesized that interferon interferes with the a. 
quisition of new information if i is administered to an- 
imals during the learning process. That hypothesis was 
tested in an ment ormed on 23 nonpedigrec 
white rats 1S to 17 days at the stan of the ex. 
ge and |S months at the end of the caperment 

all the rats were conditioned to perform the fire! 
step of a two-step routine for otaming food The rats 
were then divided into capermmental and control groups 
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(of 13 and 10 rats, respectively). The rats wm the cx- 
eae gem thee epee apedirs pager 

(i ee eee 
mi soluvoa) 30 munutes before cach subsequent traming 
sesmon. During those subseguen! unig scsmons, the 


in Rusman Aug 9S Vol 81 No &, pp 158-16] 


[Article by L.A. Severyanova, Ll. Bobyntsev, Yu.D 
Lyashev, and DV. Plotnikov, Pathologic Physiology 
Department, State Medical University, Kursk; manv- 
script received | Feb 9S; UDC 612.82/.83¢557.15/.17] 


[PBIS Summary] The mechanism of the effect of neu- 
r on the Drain’s imtegrative activity was ex- 
amined in a study of the effects of 20 analogues of hy- 
pothalamohypophysial pepudes (gonadotropin -releasing 
factor, the n-terminal fragment of adrenocortcotropic 
hormone [ACTH], enkephalins) and tufisin on pain sen- 
wuvity, learning, memory, motivabon, and emotion 
During the individual experiments, rats were subjected 
to various types of taming. They were trained in a 
T-shaped labyrinth with food serving as a remforce- 
ment, and they were trained to actively avon pain in 
a three-chambher device in which they received ful 
clectrc shocks. In the different caperiments. rats 
were injected with the various peptides intraperitoncally 
of imtragastrically 10 to 20 minutes before the tran- 
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also observed im the adecace of an analgesic effect (by 
leu-cnkephalna analogues not Containing agimnc). thus 
indicating that behavior induced by pan stress depends 
on cacttatulsty of the brain's negative emotion sysicm 
more than i depends on pain Third, 1 was 
demonstrated that the behavioral of one and the 


of tcleasing factor (surfagon in 

doses of 0.15 and SO pp/kg body weight) may be duc to 
the fact that « mainly affects the hypothalamus, whereas 
the opposite effect when surfagon is injected into the 
; ventricles may be duc to the fact that 

it mainly effects the limbic structures and central gray 
matic: of the mid-brain. Fourth. scuropharmacologx 
analysis Confirmed that the sm of the effect of 
of ACTH and opioid pepudes on behavior 
stress includes modulation of the activity 
of the brain's muscarinx system. Fifth, dung icarn- 


ple. leu-enkephalin in a dose of | ppg body weight 
improved learning, whereas larger doses of the same 
compound of a more active analogue had an adverse ct- 
fect on the rats’ foad procurement and pain avondance 
Siath, the pepudergix effects of the analogues studied 

on the animals’ typological features. For ex. 
ample, the effects of the neuropeptides studied were wig. 
nificantly more pronounced in the shori-slecping rats 
than in the long-sleeping rats. Table |. references 6 4 


W64D0774A Almaty ZDRAVOOKHRANENTY? 
KAZAKHSTANA in Rusman Aug 9S No &. pp 4-4 


[Arucle by MK. Kulzhanov. M A. Mumunov and 
A.V. Novikov, Republi of Kazakhetan Ministry of 
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Health, Sout? Kazakhstan Odlasi Administauion Health 
Deparuneat, UDC 614.2(574)) 


were positive. this activity, we foresaw in- 
mandatory health insurance to the oblast start- 
ing in | 


, aso as an experiment. 
We concurrently determined the main aspects of reform- 


population while, improving the work of medical per- 
A system was planned for implemenung the reforms that 


would guaranice an increase in the volume of resources 
hg wdhedinee dpa: pede my menses dr sss 
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ments for services rendered and for insurance 

of the bealth insurance system, bul the bulk 
of the payments must be charged to mandatory health 
mmeurance, which is cepecially important to the socially 
unprotected segments of the populaon. 


in order to sce how realistic the project is, the di- 
rectors of six Shymkent medical institutions were sur- 
veyed jomtly with the leadership of the “Health Reform” 
program (1995): the observation polyclink of a der- 
matological and venercologcal dispensary, a diagnos- 
tc Center, an emergency hospital, an cye hospital, the 
Aviomotihsi cost-accounting medical unit, and a cost- 
accounting dental polyclinic. Executives of the health 
Gepartment and city authorives responsible for the work 
of medical institutions were also surveyed. The grounds 
and viability of the “Program to Introduce the Princi- 
ples of Self-Financing” was the subject of the survey. 
Four of the noted instituuons—the dermatological and 
venercological dispensary’s observation polyclinic, the 
Giagnostic center, the cye hospital and the emergency 
hospital—had a combined financing source (fees for 
health services rendered, plus budget appropriations). 
The main and only financing source of the two other 
Shymkent medical instituuons—the Aviomotilist cost- 
accounting medical unit and the cost-accounting dental 
polyclinic—was fees for services rendered and, in part, 
receipts from urd parues. 


We foresaw conclusion of agreements with the enter- 
prises, acquisition of resources under mandatory health 
insurance, and direct payments by the users of the health 
services themselves, which provided monetary resources 
additional to those from the state budget. 


The income of the medical institutions with a combined 
financing source is of special interest. In our experiment 
the share of income received as a result of implementing 
the self-support principle in medical insututions with 
combined financing sources was from | to 8 percent, 
which was a small fraction of the overall budget (8- 
64 million tenge). However, resources obtained in this 
fashion were placed completely at the disposal of the 
director of the medical institution, and were used at his 
discretion, with no outside control over expenses per- 
tamning to budgeted items, which is especially valuable 
to the institution 


Significant difficulues arose in determining the meth- 
ods for setting the rates for paid services. The rates for 
parvcular medical services were set in all medical insti- 
tubons with regard for anucipated expenses on primary 
resources, including wages, income tax, contributions to 
the public social safety net fund, medications, munici- 
pal needs, outlays on use of premuses, and overhead 
Periodx adjustments were made to account for infla- 
von. Although we have not completed our study of the 
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mechanism for setting the rates, we fee! that its basic 
methods are justified. 


Profit received from iraplementng the pnaciple of seif- 
support in medical institutions with a combined financ- 
ing source was used by us to raise the wages of the as- 


sociates of these insututons, to acquire adduonal drugs 
and equipment, and to improve production conditions. 
With the help of the leadership of the “Health Reform” 


program we were able to compare our results of using 
a system of paid health services with world expericace. 


Wertd Experience 


| Peopte = Gsfferem socsoecosoma segments of the socecty 
ae ow spending miabic amownts of moery 08 pubix health 
(ecqmampos af medscanes aad mecdcomal herte and resources 
from privese veadaurs umacoousted fees for gramted services) 
Such expenses are often scoompaned by [a fram the most 
efleciive rewwrn 


2 Mamey rece ved is peymest from comsumers may 
supplement cussing feancing sources (fa crample budget 
agpropriapoms 9 imsuraace payments) 


\ Comsumerr aed sasutspons can use the level of payment 
for health services as an wncbcator of the cont of the rendered 
services, and as an iadacatcs of the demand far them 
Moreover the rates for some services may be made 
atuhaally low compared to the cosy so a to promote 
preveatuive services aad provide health care to persons with 
cheoex aad inbecvous diseases 


4 Accessiabty af highly qualified medical services to 
socaally uaderpn vileged and unprotected segmesu of the 
populace w a problem that could be solved is part by 


1. Baperieace shows Ghat Gere are cases @ Ge oblast we whch s wer of 
services resort to folk medicane ce peys for the services of private medical 
workers 12 order to reduce wasuag Ome of recerve beter health care A 
mare camplete pecture of consume: outlays should became svaslatie after 
the repults are 12 08 a2 amalyms of he structure of the fammuly budget being 
com@ucted by the health éeparumest 


2. lt wes found @ 199) @ the course of sell-fesscang of some of Ge 
oblas’ s medscal imsutuvons that the aggregate income of fow iasutwoNs 
fuacwomag of the basu of the precaples of past Asancong was from | wo 8 
percest of the weal amcus of budget appropnapans Nonetheless (us 
relatively smal) profi was of comméerabie meres wo the dwrectcars of med a) 
imgutwuces because the moecy earned ws Gus fasteoe could be used w 
purchase basx seceamues aad to pronde matenal iacemtives to persomac! 


3 The obfast's medacal insutupons establushed rates 08 services 18 
proporvoe to the cost of expeaded resources As 8 comsequescr consumer 
or the eutmmes Gist made Ge payments for them (usually eaterpres), were 
able to get « sense of Ge cont of services. Preventive services aad Weetment 
of chrom diseases were free of charge 


4 Reurees. veterans. disabled persoms. cipectast mothers and childres up to 
15 years old were usually exemys from peymest for medical services 
teadered 


erempung them from peymem while requiring {ellow 
clazens orth lugher imcomes to pay for such services. 


As is evident from this comparison, the world expe- 
rience of using a system of paid medical services for 
the most part confirms the results of introducing self- 
financing in South Kazakhstan Oblast. 


We drew up and proposed the “Standard Program for 
Introducing Paid Health Services” on the basis of the 
results of the ongoing experiment in this direction. 


Standard Program for Introducing Paid Health 
Services to the Population in South Kazakhstan 


3. Preventive services shall be rendered and infec- 
thous diseases shall be treated free of charge, or for 
a minimum fee. 


4. Additional financial resources received in payment 
of health services shall be used to upgrade the quality 
of health services. 


5. The fees for health services shall be consistent with 
the costs of these services. 


6. Medical institutions receiving income in the form 
of fees for rendered services shall use the larger part 


of the profit (and possibly all of the profit) in two 


ways: 
to replenish the reserve of medications, 


as an additional source for material incentives to asso- 
Clates 


7. Representatives of the public shall superviee the 
activity of the directors of medical institutions pro- 
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viding paid services (they shal] monitor cash deposits 
and use of earned monetary resources). 


& Part of the earned monetary resources may be 
coatribeted to a fund medical institu Gons 
opersting im places where income is low (unstable) or 
the population density is low. 


A comparative analysis made with advice from the 
leadership of the “Health Reform” program shows that 
paid services provided in Shymkent, their list, and their 
volume correspond to items |, 3, 4, 5 (in part) and 6 of 
our standard program. 


In accordance with provisions of item 2, shared risk will 
become an integral component of the oblast's mandatory 
health insurance program for 1995 in Shymkent. This 
will make iu possible to protect users of paid health 
services when it comes to paying for high-cost services 
required in the treatment of certain discases. 


Concurrently we need to improve public supervision 
over use of monetary resources received for paid health 


services (item 7), since such supervision is practically 
nonexistent today. 


hem 8 of the standard program is important: it allows 
subsidies to be paid under the paid health service system 
to public health institutions operating in places known 
for their low income levels or a low population density. 


Thus medical institutions of the health department serv- 
ing as the main objects of the experiment successfully 
introduced a self-financing mechanism with a certain 
amoumt of assistance from the “Health Reform” pro- 


for health services rendered. 


In order to suppor broad introduction of the system 
of paid health services the RK Ministry of Health 
drew up a package of documents entitled “Problems 
of Financing Public Health Under the Conditions of 
Market Relations” as a way of establishing a legal 
foundation. This package was submitted to the country's 
Catinet of Ministers for consideration. 


Our experiment showed that public health institutions 
should be granted the right to establish funds for pro- 
duction and social development and for labor compensa- 
ton out of budget resources and supplementary financ- 
ing sources (paid services, agreements with enterprises. 
medical insurance resources etc ) 


This package of documents includes the interim statute 
“On the Conditions and Procedure of Rendering Paid 
Health and Preventive Services in State Public Health 
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Institutions,” according to which pad health service 
Geparuncats (offices) providing pad medical, social 
and health improvement services to the publi are to 
be created in order to satisfy more fully the public's 
Gemand for highly qualified health carc, and allow free 
choice of a specialist by the patient. In thus case health 
care and social assistance are to be granted regardicss 
of the applicant's place of residence and place of work 


The indicated ped health care subdivision ac to 


independently plan thew activity and determine the 


prospects for development on the basis of the demand 
for services. 


One final dung. Paid health service departments (offices) 
are to be organized on the basis of special resources 
under state public health institutions supported by the 
state budget, with the permission of publi health 
agencies. Concurrently, such subdivisions are to be 
exempt from collecuon, as budget income, of the 
amount by which income cuceeds expenses according to 
esumates of special resources needed for development 
and reinforcement of the material and technical base 


Kazakhstan: State of Rural Public Health 


964D0774B Almaty ZDRAVOOKHRANENIYE 
KAZAKHSTANA in Russian Aug 95S No &, pp &-12 


[Artucle by |. A. Anambayev, Republic of Kazakhstan 
Ministry of Health, UDC 614.2:362.1(547-202) 


[PBIS Translated Text} Health support is being provided 
to rural inhabitants in accordance with the laws “On 
Safeguarding the Health of People in the Republic of 
Kazakhstan” and “On the Developmental Prorimtes of 
the Village, Town and Agroindustrial Complex in the 
Kazakh SSR. 


Rural public health is presently represented by 7.452 
therapeutic and preventive institutions, to include 4.980) 
FAPs |paramedic-obstetric stations}, 2.061 medical out- 
patient clinics and section hospitals, and 2%) TsRBs 
[central rayon hospitals) and rayon hospitals 


Moreover specialized quality health care is provided by 
over 160 oblast therapeutic and preventive institutions 


There are 292 mobile medical outpatient clinics, and 
stomatological and flucrographic facilives and labora 
tories for inhabitants of remote rayons and persons em 
ployed in distant-pasture livestock farming There arc 
79,687 hospital beds and 2.452 day hospital beds at the 
rural level 


Presently 15.586 physicians and 71.86! secondary mod 
ical workers are employed in rural admunstrative re 
gions. Health care is provided in 14-4) medical ope 
Cialues i rayon and oblast hospitals. Eighty-five pubix 
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health fectiit)es were built and placed is service is he 
last 4 years is rural areas, to inchode 8 TeRBs, 9 SUBs 
{rural secvon hospetals| 47 SVAs [rural medical oulpe- 
test clinics] and 21 FAPs. 
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SUBs and SVAs are working without a single physician. 
there is not even a secondary medical worker in 274 


FAPs. 


There are great difficulues in providing medical person- 
nel for rural inhatitants Around 350.000 townspeople 
receive practically #0 medical care af thew place of res- 
idence 


Kurgan Oblast, 179 and 912 left South Kazakhstan 
Odlast, 65 and 262 left Kustanay Odlast, 53 and 217 


The average wages of medical workers were 763 tenge 
in Kzy! Orda Oblast, 965 in Aktyutunsk, 89! in Almaty, 
1,001 im East Kazakhstan, 995 in Atyrau, 918 in 
Drhambul, 1,006 in Zherkazgan. 1007 im Karaganda 
and 1,133 in Kokchetay oblast. The average wages 
of piysictans and secondary medical personne! were 
respectively 1.492 and 885 tenge in Paviodar O>iast, 
2,200 and 998 tenge in North Kazakhstan Oblast, | 578 
and 920 tenge in Sermupalatinsk OPiast, 1.963 and #7! in 
Takdy Kurgan (last, 1.857 and 955 in Turgay OPiast, 
2.138 and 1.072 ws West Kazakhstan Olas, 696 and 
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450 i Akmols Oblast, and 1,652 and 969 tenge ws Sout 
Kazakhstan Oblast 


Wages were pad lac i al) quarters of 19% wo al 
ota 


The republic's budget Geficu also affecied the financong 
of rural publ healt ie 1994 only 36-75 percent of 
the anoual seeds of rural erapeutx and prevenuve 
imsutubons were financed 


Therapewnc and preventive imsutupons were financed 
in 1994 op relatos to only Gree meme (wages, food. 
modcabons), and with « great Gclay 


The health of the rural populahon, which makes up 43 
percent of the republic's total population, is cicarly un- 
favorable today Demographic ondicators are worsening 
This enchudes a Gecrease in the Surth rate and shoriening 
of the average life span. The population's rate of natu- 
ral increase 1s tending to decrease and overal! mortdity 
among Childrens and adults grew by a factor of 1.5 io 
the last few years, chiefly duc to an increase in onco- 
logical, cardhbowascula, nervous, mental, respiratory and 
digestive tract diseases 


The occurrence of chronic nonspecific ilinceses, which 
up to 4$ percent of inhabitants suffer, 1s high om the rural 


populavon 


For every 1,000 persons subjected to comprehensive 
medical cxaminations, $51.1 additional cases of disease 
we revealed for which the people had not applied for 
medical assistance In rural areas lacking treatment and 
rchamintavon facilities, chronx diseases ae hecomung 
the most important sacioecosoma profiem 


The level of primary disability im rural arcas exceeds 
the republican indicator by a factor of 1.5. According 
to data of several screntific studies one out of every three 
men and one out of every five women in rural areas do 
not live to retirement age. In addition to overall mor- 
tality, infamt mortality remains high in the countrywde 
Growth of missed cases of oncologic al and other chrom 
diseases has been noted. A large proportion of rural in- 
hatutants begin and end thew treatment with paramedics 
This is evidence of insufficient development of special. 
ized forms of health care in rural areas. Another cause is 
the growing cost of transportation, which ugnificantly 
lumits access of rural inhabitants to qualified and ape- 
cialized health care 


Worsening of health is aggravated by the unsatisfactory 
ecological situavon, dramauc growth of prices of staples 
and thew shortage, and deficrencies in supphes of clean 
Grinking water 

Children make up 42 percent and women of child 
hearing age make up 25 percent of the age structure of 
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Ge reputia + populapon Thus the ( omtuungent requarrng 
gece comes of Ge ime comprecs over hall of 
Ge populaios, wh Ges commagest bemg eves lego 
i Ge coumtryede Deeper roecach showed that Ox 
heal of women and childrce wing rural aces 
mgeificanty worse Gas of those living @ cities. Thee 
health index uw around 20 percent, one oul of every two 
capectamt mothers suffers ancomua. one oul of every five 
suffers kadacy Gucascs. and one oul of every 10 suffers 
caG@ovecula ducecs. Up 60-80 percent of women 
who Ge duc to complications of pregnancy. ctuidturth. 
and Ghee postnatal per’ bewe ww corel aces, and onc 
out of every Gree of hese has had chiuldree wm the pat 
Mortudety and mortality 1s ugh among acwhors :nfanu 
Rural chuidres ae wgnificantly Defend thew urban peer 
i phywcal developement owing to shoricomings m 
argamizaioce of children's sutrion, and ap imbalance 
i the mam components of the foad ravon—a shortage 
of atmeno acods. vilamens and moenerals Kazakhstan docs 
not have as own baby food mdusry, and shops have 
not heen organized for baby food praducvon Sour -mlk 
products for chuldren we made only m dairy kuchens. 
the sumber of whch decreasing Gramatxally. is 
tural aces Dey acupy cuted premeecs, hey we 
aot mechanized. wound ©) percent of them are closed 
today. and the same percesiage we working with 
merrupooms duc to aence of late dehveries of high 
quality mulk. The pradet assortment is lemited to one 
@ two tems (holed mulk, bef), he output of which 
satusfies 26 percent of the demand 


Providing good drinking water to the public remains 
one of the most important hygienk protiems, because 
bacterial Comtamunation of water is the leadong factor re- 
spomerie for the high imideme of intestinal mfeactions 
Aa mepectbon of te sanitary and tcchakad condition 
of water maim confirmed the presence of many cases 
of gross Violabos of pubic health norms and a fasure 
to oteerve the Rules of Techoxal Operation of Wa 
tor Supply Systems of Populaton Comers Centralized 
water supply is availatic to only $2 percent of the ru- 
fal population of the repuPiic, 18 percent of Kyl Cirda 
(iat, 42 percent of West Kavakhetan (last, 31 per. 
com of Semupalatinsk (last and 3! percent of Atyrau 
( Piast 


Water supply tacties and networks are kept in service 
m many tural population centers untel complete Preah 
down, and they ae net Nushed oul of decontamunated 


CM the 2.462 rural water popelines, 17 6 percent do not 
meet pubic health regwrements While the proportion 
of hacteriobogically suttandard samples ts 5 1 percent 
m the repuhix. ot reaches 4) percent in rural settlements 
of Key! Orda Kotchetay, Kostanay. Taldy Kurgan 
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Drhambul and South Karakhetan oblast. and wm corms 
populaos ceaters « reaches 70-100 percent 


The cpademmologx al sttuaton ws the Republic of Kaza- 
khetas has beens unfavoratic os relabos to tuberculous 
over Gx cous of many decades 


in the last 2 years a sumer of indicators have bere o>- 
served to worsen, chicily im regions where suscepuitel- 
ity to tuberculosss is igh Isterrupuons i the supply of 
X-tay and Quorogragtac fim, BOG waccene and wher- 
cuba, Grugs and Gusnfectants have wgneficantly affected 
the conduct of preventive measures and weatment of tu- 
herculoss mm the republx as a whole 


The prapertes of the population recerving modical 1- 
amunasboms Gecreased to $1.7 percent on 1991-1993. The 
efiectuvenees of preventive caamenabons is falleng As a 
result 45 percent of patients with active tuberculosis we 
revealed upon thew applicabos to a polyclimc. Owing 
to ths, the sumer of cases of destructive tuberculous 
is growing among first-ime patents. Detection of sick 
Children with destructive forms of twherculosns is rais- 
img alarm. This percentage was |.7 for the republx = 
a whole. This indicator ts high wm Atyrau, West Kaza- 
khetan, Kzyl Orda Taldy Kurgan and Turgay oblats 
owing to a Gecrease im the proportions of sewhorn in- 
fants recerving Vaccinations and revaccinatioms The in- 
cence of tuherculoss 1s high among agricultural enter. 
prises in several oMasts Tuherculoss is detected among 
lvestack workers af a rate fow times bagher than in the 


rest of the population 


The brucellosis situation is untavoratic In 1992-1991 
there were 5,49) patients, and there were 2.9%) in 1994 
This indicator was 17 7 cases per 100,00 population m 
the republic a a whole in 1994, and © was 517 
Drhambul (last, 542 om Almaty (Oia and 110 
South Kazakhetan Clast. Prom €3.5 to 92 percent of 
all mortadity is on the rural population 


The reasons for the high mcidence of bruceiions m 
the population include sumercus wolatoms of veten. 
nary and pull health regulahom., late detection and 
molabon of ck animals, marmtenance of sack enemas 
a farms for too long 4 me, and poor vetermary and 
pubic health practces im peasant farm 


The situation regarding health services and protection 
of the labor of livestock workers. cepecially of distant 
pastures, 6 hecomeng serous i the repulix 


Not a single farm has a motule paramedk siahon wap 
pred with moiern meds al equipment Even paramedics 
asergned to provide health services to workers i distant 
pasture lrvestec kt farmeng and thew fanwhes often work 
withow! tansportahen. making do with whatever tram 
portabon happens to Ne avaslatic 
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(126.3) of Taldy Kurgan Oblast, the Tanday SUB in 
Balykshinskiy Rayon (185.7) of Atyrau Oblast, and cer- 


This situation could be rectified by organizing motile 
forms of health care to the population, rendered by 
medical personnel freed from hospitals in which beds 


nated to them ae introducing new forms of organiza- 
ton of health care for the rural population too slowly 
Real possibilities and reserves for making the bed fund 
work effectuvely in rural areas, and for reorgamzng use 
of beds in a sew way t enhance primary medical and 
public Sealth assistance are weakly utilized 


Exvemely insufficient and late financing. the absence of 
budget aperavons for further development of the ma- 
terial and technical base of rural therapeutic and pre- 
venti ve institubons. and poor supply of medical appara- 
tus, CQuIpMen(, Mota transportavon tools capendades. 
medications and vaccine preparations to them remain 
the main prodiems of the republic's rural public health 


The republic lacks a unified system of views on the 
problems of privatizabon and comverswon of rural thera- 
peut and preventive institubons into poent-stack com. 
pames although most oMiast health departments oppose 
mach s move 


The Maw Admunistravon for Therapeutx and Preven 
uve Care finwhed ts work pountly euth the Scucntifc 


hastening creation of day hosprtals. surwing hospetals 


and drugs to rural therapeutx and preventive institu. 
vons. 


imvoducing official statistics Characterizing rural pula 
health indicators into the statistical reporting by the RK 


Minutry of Health. 


having oblast health admuniwtrations attach proority dur 
ing ceruficaton to rural physicians and secondary med 
ical workers, cepecially in remote regions, and make a 
pracuce of cerufying medical workers in remote regions 
using traveling boards. 


recommending to the directors of the Farmaterya (PU) 
[not further sentified) and the Modickhmks OFPTU [net 
further identified) that they take whatever steps posshic 
to reduce the cost of drugs and medical equipment by 
means of thew internal reserves, 


recommending estaNishment of funds under oMast and 
rayon administrations to maintain the supply of drugs 
for the population. 


ensuring umely financing of therapeutn and preventive 
institutions of rural public health in the ammount needed 
to provide the necessary volume of preventive. thers 
peut and ecomomx measures 


foresceing planned screntifk research (for a pened of 
2-3 years) aamed at reformung rural puri health om its 
diversity. Providing for the soonest poe creathen of 
the grounds for a tranwihon to per<apea frmanceng 


rural areas. 

estahiiehing that the fraguency of vrerts Py the rural 
population to FAP secondary medical workers muwt he 
intuded wm the mortudity induc ater fer thee grep of 
resadenmts 
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acknowlaigmng that dcepuic the lighly complex cco- 
lems of af least qunimally balanced sutrivos for chil- 


Ger city (rayon) dames and fruit and vegetable (mea 
pactong) plants 
reviewing the wages of rural medical workers, and 


cases fot very well known by doctors in practical pu> 
ix health Cine such diseases is listeriosns—an infection 
evoked hy the mucrote Laigserna monocytogenes Liste. 
roars 16 cupwessed om man Py diverse climcal manifesta 
toms Dat could cantly he taken for diseases of other ct) 
ofogy fs chmcal symptoms mnchude signs of influenza 


We Gscovered Griving prea gertel colomes 26 km 
north of the city of Kapchagay. on the icf bank of the 


th River, Gunag field work w the Prikapchageysboye 


i 
i 


k 
f 
{ 
f 


44 
it 
bay 
it 
ii 
ini 


mgraung fieas are significam —250- WD 


$ 
3 


em colonies and dug up 20 of thew colonies to collect 


twee seedings from X Aurtipes fieas The microte gree 
im the form of uny dewdrop colomes on Hotinge aga 
(pH 72) to whch | percent hemotyzed Mood was 
added Clouwding. followed by setting of a precipitant 
a@ the bottom of the test tuhe, was Gicovered wm Hot 
unger broth after one day of wncuhahon a 20°C There 
were then Gram-positive reds i the ermea Catalase xx 
tivity was noted om the eran and « was oheerved to 
reduce methylene Mue The mclated culture fermenu 
to form gas-free aw glucose mm acre®c and anacro 
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tec com@sboms. maltose. rhammose tala coculet and 
showy. ghycers (os the Hf Gay). u Goes nxt reduce a- 
wales wo meres, « Goss oot ferment wetencec, man- 
mitol, sucrose, Gulce and raffieces, & Goss ot form 
wnécl and bydroges sulfide. Ge mxrTO-crgasum 4 mo 
tele @ fOOmn temperature. 1 posscases hemolyix acuvity 
(a small zone of incomplete hemotyms) and « Goce act 
hquefy gelawea The Limers Culture agghubnaies to ie 
Geer of antilisteriogs scrum, and ut falls under Ge fre 
scrower. Decelermied carymetc acOvity, whch was re- 
stored after several sutnoculavons on Marun agar was 
a unigue feature of Gus Liners rm 


Seading of organs of great gerbils on Hothnger age 
produced a aegative result 


Because the quesbon as lo natural reservows of listeno- 
ss infection and as to Ge role of vectors remains do- 
batatie, we experimentally infected the fiecas Lenoprvile 
Cheops: wad X gertnil: munai with the wolated macrote 
Lamena monocytogenes iniocvon was accomplished hy 
the knows procedure of a thological membrane using 
Gefitnamed rabdu bioad comtammng 400.000 macrotmal 
colomes of the investugated sewn Over half of the Seas 
were infected. The fieas maintained the 1. monocyto- 
genes tren alive for 12 days from the moment of thew 
infection whens maintained af a temperature of | 8-20°C 
Whee fleas infected with Lumera were reicased on white 
mace. wansfer of the infecton to these animals was noted 
in two out of 13 cases. The mice died on the 10th day 
after infecvon The imval Culture was 1solated from thew 


liver and spleen 


Thus our Geld survey of a parcel 26 km north of the 
city of Kapchagay. on the left bank of the Th River, sea 


peaple and domestx ated animals was isolated from Meas 
oo Ge peat gers 

ln order \ combel listeriosis, medical workers must 
he eware of Gus infection. and pulix health education 
should he conduc ted among pecple resedeng in thes tern) 
tory A comchusive diagnos of (us disease can he made 
caly upoe aoMamnag hactenotogical confirmavon from 
the Kazakh Anuplague Screnufx Research Insutute 

Ribiengr ape» 
| Vashkcheeot. V S$.  Bilokhy—perenosctnk: vorbudne 


Central Acta and Kazakhetan), Almaty, 1990. 29 pp 


5. Tripoltova, A. A. and Boruova G. V.. “Limerior 
[Listerioess), Tomek, 1965, 258 pp 


lanova, N. Ya. Yakoviewa, © A. Butin and NN. Leoo- 
tyev, Kazakh institute for Advanced Tramng of Phyw- 
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The production environment is known to be one of the 
leading environmental factors affecting human health 
This can manifest itself to the greatest degree a 
caterprises of chemucal industry, where the a of the 
work zone is contaminated as a cule by some toxic 
substance. and most often by a complex mixture of these 
substances 


Ai im the work zones of different production operations 
and shops of the Paviodar Chemical Plant may contain 
mercury, chlorine, antimony tnoxde, lead, phosgene, 
hydrogen chionde, hydrogen fluoride, polyvinyl! chio- 
nde, phenol, phenolformaldchyde, ethylene glycol, hy- 
drogen sulfide, sulfur anhydride and other imorganic 
and organic substances. The compositions of muxtures 
contained in the aw of different shops differ signifi- 
cantly, and the actual concentrations of many of the sub- 
stances often exceed permussibie limits. Thus according 
to data of the departmental laboratory the mercury con- 
centration in air of the work zone of the filtration and 
dechionnation division (shop No 2) exceeded the PDK 
[maximum permissible concentration] in SO percent of 
the samples, and in shop No 3 (the electrolysis bay) the 
chlorine concentration is above the PDK in 39.3 per- 
cent of samples at clevation 0.0 and 85.6 percent of 
the samples at clevation 4.8. According to observations 
in 1990-1992 the concentration of metallic mercury va- 
por in air at this same clevation was above the PDK in 
92-100 percent of the samples. In shop No 5 (blending 
division) the lead concentration was above the PDK in 
7.7-66.7 percent of air samples. The dust concentration 
in the polyvinyl chloride suspension batching division 
was above the PDK in 60.1-71.2 percent of analyzed air 
samples. It would be natural to suppose that such work- 
ing conditions affect the bodies of the workers and, in 
turn, thei health and the indicators for mortidity in- 
volving temporary incapacitalion 


The goal of our investigation was to establish the pecu- 
hantes of formation of mortidity involving temporary 
incapacitation, and to assess the health of workers in dif- 
ferent production operations of the Paviodar Chemical 
Plant in connection with the possible effects of working 
conditions 


In order to achieve our goal we made a meticulous anal- 
ysis of mortidity involving temporary incapacitation 
over a period of 3 years focusing on year-round work. 
crs, and we organized thorough medical examination of 
1,146 workers, including 615 men and $31 women, with 
the help of leading specialists. All subjects were divided 
into six groups depending on the characteristics of the 
production environment: the first—persons working in 
the presence of mercury and its compounds, including 
in cases of comPined action of mercury with other sub- 
siances, the second—persons working in the presence of 
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chionine and is compounds, including in combination 
with substances othe: than mercury, the thud—persons 
working in the presence of polyviny! chionde and other 
organic Compounds, the fourth—workers of other main 
production operations, the fifth—workers of auxiliary 
production operations; the sixth—a control group (wa- 
ter supply shop, trolicy shop, security, cic.) 


In addwion all workers were ciffercntiaied by ume of 
service: A—up to $ years, B—S-10, C—over 10 years 
of work in the given production opcration 


Mortudity anal ysis established that in 1990, the indicator 
of the sumber of persons falling ill per 100 workers. 
which 1s considered to be one of the most informative, 
was 46.9 ¢/- 1.45 percent plant-wide im group A, 
growing to $1.7 +/- 1.81 percent in group B (P<0.05), 
and once again decreasing to 45.7 ¢/- 2.02 percent 
in group C. The same pattern is observed in 1991, 
with the respective indicators being 48.8, $3.2 am *'.0 
percent. In this case the differences in the rf 1 
of cases of illness per 100 workers were evr 
pronounced, and this indicator reaches the fo 
values in 1990 [sic] in group A—1004 ¢/- 2. 

1399 ¢/- 4.28 (P<O.0S) and C—114.8 4/- 4.35 (Pa, 
when compared with groups A and B), and in 1990 
107.2 +/- 3.29. 136.9 4/- 4.39 (P<O.0S) and 127.3 ¢, 
4.29 (P<0.0S when compared with group A) 


It should be noted in this connection thal some of 
the peculiarities of formation of mortidity involving 
temporary incapacitauion in the plant are. according 
to the criteria of the adopted classification, the very 
low and low mortidity as determined from the number 
of persons falling tll, and the above average and 
high indicators in relation to the number of cases of 
INC apacitation 


In terms of the number of cases of incapacitiation per 100 
workers, mortidity 1s characterized as high in groups 
A and B, while in group C it 1s average in 1990 and 
above average in 1991. Thus, in 1990 it was 1.256 days 
in group A, 1,248 in group B, and 842 days in group ( 
while in 1991 the figures were 1.444, 1.259 and | (4 
days respectively 


An analysis of the described data penerally turns one s 
attention to the fact that the indecators for the group 
with a time in service of S-10 years are higher than for 
persons who worked less than S years, and | 
that the indicators for group C were lower than those in 
group B. We associate such dynamics with the douhiess 
effect of harmful working conditions on the hodies of 
the workers and their subsequent arMitrary sclection for 
work in particular production operations of the plant 


the fact 
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This is consistent with data of the medical examinations, 
and parucularly with indicators obtained on their basis 
for the rate of occurrence of disease (per 100 examined 
workers of the given occupational and Ume-in-service 
group) in relation to cach of 17 disease classes of the 
MKB-9 [not further identified], and with the structure 
of the revealed pathology. 


Certain differences in the structure of revealed diseases 
in relavon to disease classes are typical, as may be 
deduced for example from the overall pattern for groups 
of men and women employed in different production 
operations and working 10 years or more. Also typical in 
this Case are some general patterns in relation to classes 
It, V, Vi, IX and XIIL 


Differences in the structure of revealed diseases in per- 
sons working more than 10 years are most highly pro- 
nounced in all groups differentiated with respect to pro- 
duction conditions. In this case from 34 to $0 percent of 
the diseases making up the revealed pathology are of di- 
gestive organs. Among persons working in the presence 
of mercury, the share of diseases of the endocrine sys- 
tem, nutnuenal disorders, and metabolic and immunity 
disturbances is significantly greater within the structure 
of revealed diseases than in other groups (18.7 percent 
as opposed to 4.6, 1.5, 3.8, 8.2 and 8.2 percent in the 
second through sixth groups); the corresponding figures 
for mental disorders were 11.6 percent as opposed to 
1.2, 0.6, 1.9, 2.4 and 2.8 percent. In the first group these 
classes of diseases hold second and third places amcng 
all revealed diseases. Diseases of the nervous system 
and sensory organs occupy second place in the struc- 
ture in the second group. This group of diseases is also 
typical of persons working in the presence of polyviny! 
chloride and organic compounds, as well as workers of 
other main and auxiliary production operations. This in- 
dicator is somewhat lower in the control group. 


All of this 1s fully consistent with published data on 
the effects of toxic substances in the air of production 
spaces. At the same time in our opinion the relatively 
high proportion of diseases of the nervous, urogenital 
and skeletomuscular systems in the control group is 
associated on one hand with transfer of sick individuals 
to work in less-harmful production operations, and on 
the other hand with the lower requirements regarding 
medical contraindications against hiring for work in 
these shops. Random selection also plays a certain role 


Changes in the proportion of the indicated classes of 
diseases in the overall structure of diseases revealed 
by medical examinations in different ume-in-service 
groups of men also provide evidence of the doubtless 
effect of harmful factors of the production environment 
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(the first, second, third, fourth and sixth groups) on the 
health of the workers. 


Thus, the share of diseases pertaining to class Ill is 7.4 
percent in group 1A, 15.3 percent in 1B, and 24.9 per- 
ceat in 1C. Growth of the proportion of these illnesses 
with increasing time in service is also characteristic of 
the second and third occupational groups. The levels are 
stable in the control group, which confirms our earlier 
hypothesis. The tume-in-service dynamics for diseases 
of class V (mental disorders) in the first group are sim- 
ilar to those described. 


Diseases of the nervous system and sensory organs 
(class VI) among workers with ume in service from 
5 to 10 years in the second occupational group repre- 
sent 21.5 percent of the total number of diseases in this 
group. Diseases of this class comprise 20.7-23.1 percent 
in different tume-in-service groups for the third occupa- 
tional group, which is fully consistent with the pecultar- 
ities of the biological action of organic substances 


There are also certain differences in the structure of 
diseases revealed in men and women. In parucular 
the share of diseases of the urogenital system (class 
X) is relatively high among women. For cxample the 
proportion of these diseases in different occupational 
groups with time of service greater than 10 years is 
9.3-16.4 percent for women and from 0 to 2.4 percent 
for men. However, the highest share of the indicated 
diseases is in women's groups with a time in service 
up to S years (19.4-33.3 percent). We believe that this 
Situation is associated with significant occurrence of the 
noted pathology when women are first hired for work 
Later on, the disease progresses or develops in less- 
resistant women in the harmful working conditions, after 
which some of the women are let off while others are 
treated, and they recover 


Preliminary research results permitted the following 
general conclusions: 


The working conditions of workers in the main produc- 
tion operations have a significant effect on their health, 
which makes it possible to define the production envi- 
ronment as being unfavorable from a hygienic point of 
view; 


working conditions and the nature of the work process 
of workers in the main production operations and 
occupations must be subjected to special study at the 
appropriate level, and the harmfulness, heaviness and 
stressfulness of thei work must be subjected to hyprenk 
evaluation, 


a scientifically substantiated complex of recommenda. 
Lions for optmizing working conditions and improving 
the health of workers needs to be developed 
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purposeful work to prevent discases thal ae most 
significant in the structure of revealed pathology must 
be conducted on priority, and revealed patients must be 
treated. 


Problems of Certifying Drugs and Medical Products 
in the Republic of Kazakhstan in the Present Stage 


964D0774E Almaty ZDRAVOOKHRANENIYE 
KAZAKHSTANA in Russian Aug 95 No &, pp 56-59 


[Article by A. A. Abdrakhmnov, E. M. Bisenbayev 
and R. N. Dzhilikbayeva, Medstandar State Scienufic- 
Pracucal Cerufication Center, Almaty; UDC 615.45} 


{[FBIS Translated Texi) 


General Issues 


Certification has been used most widely in international 
practice in recent years as one of the ways of ensuring 
the quality of products and services. It simultaneously 
serves as official confirmation of the competitiveness of 
the commodity. 


Beginning in the 1960s, the concepts, principies, rules 
and procedures of cerufication developed and took 
shape al the international, regional and national levels. 
In connection with internationalization of trading and 
industrial relations and creation of a unified economic 
space under the framework cf European communities, 
efforts were made in developed countries in recent 
years to unify the terminological, organizational and 
methodological aspects in connection with documents 
of the ISO/IEC and the UN EEC. 


A special body—the Correspondence Assessment Com- 
mittee (CASCO)—under the International Standardiza- 
tion Organization (ISO) has been developing the fun- 
damental ceruficauon materials. The work of this com- 
mittee is onented on providing organizational support 
to the certification systems being created. Jointly with 
the International Electrotechnical Committee (IEC) the 
committee has written an ISOMEC manual establishing 
the general terms, the rules for some ceruficauon sys- 
tems, and requirements on testing laboratory accredita- 
ion systems 


Tae United Nations European Economic Commission 
(EEC) is working on recommendations for concluding 
certification agreements for use by governments of the 
European region. These documents are based on the 
need for finding common principles for regional or 
bilateral agreements, and their purpose is ‘0 prevent 
establishment of what we call nontanff barners in 
international trade 


Several systems for certifying different types of prod- 
ucts are presently functioning at the international level 
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Although they differ in them status, the operating rules 
are unique to cach of these systems. However, all what 
certification systems have in common is the organiza- 
tonal and methodological approaches ai their basis. 


With growing integration of countries into 2 single sys- 
tem of trading and economic relations, they are showing 
increasing interest in participating in international stan- 
dardization and certification systems through the devel- 
opment and operation of regional and national systems 
for assessing Correspondence of products and services to 
the requirements of the standards. The need for a base of 
technical standards for ceruficauon—that is, documents 
that clearly and unambiguously regulate requirements 
on the quality of the products to be certfied, and per- 
taining directly to the certification procedure itseif—is 
an important feature of certification. 


Basic Concepts, Rules and Procedures of 
Certification 


Certification is methodological and practical activity 
of a special authorized body aimed al determination, 
inspecuon and documentary confirmation of currently 
existing qualification requirements on personnel, pro- 
cesses, procedures or articles. 


According to international requirements, ceruficauion 
may be obligatory or voluntary. 


Cerufication with an obligatory status is conducted 
when correspondence of an article to the requirements 
of mandatory standards must be confirmed. Such stan- 
dards include, in developed foreign countries, technical 
standards regulating product safety. 


Certification on a voluntary basis has the goal of creat- 
ing relations of trust between the producer and consumer 
of a product, and ultimately raising its competi veness 


Depending on the parties participating (legal enuties and 
individuals), certification is classified as: 


a manufacturer's statement of correspondence of 
the product's quality to established norms (self- 
cerufication), 


cerufication by a second party; 
certuficauion by a third party 


Features of Certifying Pharmaceuticai and Medical 
Products 


A system of quality control, cerufication and standard- 
izauion of drugs and medical immunomological prepa- 
rations, medical articles, food products for therapeutic 
diets, food additives and cosmetics was developed in 
the Republic of Kazakhstan in order to permit a uni- 
fied state policy and strict government control over the 
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safety and quality of pharmaceutical and medical prod- 
ucts entering the republic. This system determines the 
goals, principles, structure and standard rules of certifi- 
cation. 


h should be noted thai product certification is one of 
the means of controlling the safety and quality of such 
products, based on legal standards and foresecing obser- 
vance of standard rules, requirements and norms. This 
activity is conducted in the republic in accordance with 
the laws of the Republic of Kazakhstan “On Safeguard- 
ing the Health of the People,” “On Standardization and 
Certification,” “On Unity of Measurements” and “On 
Protecting the Rights of Consumers.” According to these 
laws, all imported pharmaceutical and medical products 
are subject to registration in the republic, and to oblig- 
atory certification. Documents regulating the f+ acedure 
of registration and preclinical and clinical testing of new 
drugs. medical articles, food products for therapeutic di- 
ets and food additives were writien and approved for this 
purpose. 


The Administration for Quality Control and Standard- 
ization of Drugs and Medical Equipment of the Re- 
public of Kazakhstan Ministry of Health is responsible 
for regulating, developing and creating the base of stan- 
dards for quality control and certification of pharmaceu- 
tical and medical products. Jointly with the Committee 
for Standardization, Certification and Metrology under 
the Republic of Kazakhstan Cabinet of Ministers, the 
Ministry of Health established the Medstandart State 
Scientific-Practical Center for Certification and Stan- 
dardization of Drugs, Medical Articles, and Therapeutic 
and Preventive Dietary Products (GNPTSsS) in order to 
support development of standards, scientific expert ex- 
amination of materials, and cerufication of pharmaceu- 
tical and medical products. The center is accredited as 
the head agency for certification of particular products— 
Grugs and therapeutic cosmetics, medical immunobi- 
ological preparations, medical arucles and equipment, 
food products for therapeutic diets, and food additives. 
Its responsibility includes accreditation of control and 
analytical laboratories (centers) doing quality control of 
certified products, and inspecting the activity of accred- 
ited testing laboratories. 


In accordance with currently effective legislation the 
Medstandart GNPTSS is determining the principles and 
procedure of certifying drugs and therapeutic cosmetics, 
medical immunohiological preparations, medical art- 
cles and equipment, food products for therapeutic dicts, 
and food additives, and the procedures of recognizing 
foreign ceruficates and cxamining appeals. 
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Cernification may be applied for by legal enuues and 
individuals: producers, consumers, wade and marketung 
enterprises, Consumer societies cic. 


Medical products subject to obligatory cerufication are 
imported and sold in the Republic of Kazakhstan in 
accordance with the “Procedure of Customs Control of 
Products Subject to Obligatory Certification” approved 
by the Main Customs Administration of the Ministry of 
Finance and by the Main State Public Health Physician 
of the Republic of Kazakhstan. 


Products imported from the near and far abroad are cer- 
tified by recognition of foreign certificates when bilat- 
eral or multilateral arrangements cxist between the Re- 
public of Kazakhstan and other countries regarding mu- 
tual recognition of cerufication requirements. Measures 
to certify medical and pharmaceutical products through 
recognition of the certification documents of CIS coun- 
tries in accordance with the “Agreement on Pnaciples 
of Conducting and Mutually Recognizing Cerufication, 

signed on 20 October 1993 and effective January 1994, 
are currently being implemented. 


Certification consists of three stages: 
preparation of products for certification; 
product cerufication; 

control inspections of cerufied products 


The preparatory stage involves familiarizing the chent 
with the rules of certification, selecting the cerufica- 
uuon scheme, filling out a questionnaire, and filing ap- 
plication documents with the certification agency. These 
documents include an application, the standard for the 
product, the questionnaire, and a copy of the payment 
order submitted in payment of the application fee 


The ; ortification agency evaluates the documents filed 
by the client, decides if the certification process 1s to be 
conducted, and signs a business contract for the work 


Certification. A representative of the certification 
agency takes samples of the product to be certified 
in the presence of the client and in accordance with 
technical standards. The samples are marked, packed. 
sealed and delivered by the client to the testing labo- 
ratory. The certification agency orders the initial tests, 
and forms a commission of expert auditors to conduct 
an inspection. A form on which the observations are to 
be documented is appended to the order for inspection 
together with a list of the clements of the quality 
control system of production process to be checked 


The inspectors make the necessary cxaminations and 
document their findings on the form indicated above 
The inspection results are discussed and documented 
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by a certificate stating: the goal of the inspection, the 
revealed inconsistencies, the conclusions, suggestions, 
and a distribution list. 


The certification agency analyzes the testing and inspec- 
tion results, and draws up an expert opinion. When the 
results of the inspection are favorable, an order certify- 
ing the product submitted by the client is published. In 
the case of negative test results a notice of denial of a 

certificate is sent to the client's address. 
In addition the agency informs the client of the possi- 
bility for continuing the certification process if revealed 
deficiencies are eliminated within a set period of time. 


A blank correspondence certificate is filled out on 
the basis of the certification order, the certificate is 
recorded in a log, and it is submitted to the Republic 
of Kazakhstan State Commitice for State Standards 
for entry in the State Register of the RK GSS [not 
further identified) together with the registration data, 
and a licensing agreement is concluded with the client. 
The term of the certificate is established, and the 
correspondence certificate is issued. 

Control is carried out with the goal of supervising the 
activity of licensed enterprises; it involves conducting 
periodic and unscheduled control inspections of samples 
of the certified product, and control inspections of the 


quality or production system. 


Periodic control inspections are conducted not less than 
once a quarter. Unscheduled inspections are conducted 
when the certification agency receives information that 
the licensee is selling a substandard product. If the 
results of the inspection are negative, a decision is 
made to suspend the correspondence certificate, and 
the conditions for its reinstatement are spelled out in 
a resolution. 


Within 3 days after the period established for meeting 
the conditions, the certification agency sends a repre- 
sentative to check fulfillment of these conditions. The 
decision to reinstate the certificate or cancel it is made 
on the basis of the conclusions and suggestions of the 


inspector. 


The decision to reinstate or cancel is put in writing, and 
copies of the documents are sent to the client. 


Procedure for Recognizing Foreign Certificates. The 
work of recognizing foreign certificates on products 
subject to accreditation is carried out if agreements exist 
on mutual recognition of certification. On the basis of 
an application for recognition of a foreign certificate, 
an agreement is signed with the applicant to carry out 
the certification process. The following are appended 
to the application: the original foreign certificate or 
a notarized copy of it, the standard for the product, 
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and other documents established by the rules of the 
atrangement for certification. 


The certification agency checks the authenticity of the 
certificate and makes a comparative analysis of the re- 
quirements of the foreign standard and the requirements 
of a standard of the Republic of Kazakhstan applicabiec 
to the product to be certified. 


In the case of recognition of the foreign certificate or of 
positive inspection results, a correspondence certificate 
is filled out and issued. When the foreign certificate 
is untruthful or when inspection results are negative, a 
decision is made to deny a correspondence ceruficate, 
which is then conveyed to the applicant in writing. 


Objectives and Problems 


The main objective of certification is to ensure safety 
and quality of drugs, immunobdiological preparations, 
medical equipment and articles, therapeutic dietary 
products, food additives and hygienic cosmetics, pro- 
duced in the country and imported. 


Because of insufficient development of local pharma- 
ceutical and medical industry, around 95 percent of the 
demand of the public and of public health institutions 
of the republic for drugs and medical articles is sat- 
isfied by imports, with more than SO percent of this 
volume coming from CIS countries. In this case while 
products coming from the far abroad are first registered 
with the Ministry of Health, and the corresponding tech- 
nical standard necessary for quality control is written 
on them, unfortunately products from CIS countries do 
not undergo this procedure. There are a number of rea- 
sons why purchases of drugs, immunobiological prepa- 
rations and medical equipment, chiefly from the Rus- 
sian Federation, Ukraine and Belarus, are handled in 
this way. First of all these products are well known to 
specialists, because they are from traditional suppliers: 
second, these products are much cheaper than Western 
ones; third, because suppliers have no problems mar- 
keting these products in their own countries since the 
production operations are not functioning at full output, 
they do not want the added headaches of registering 
these products in Kazakhstan; finally, deliveries to the 
republic are made casier by absence of customs barners 
with these countries. 


However, the number of drugs and medical arucles fail- 
ing to meet the standards has recently been increasing as 
a result of deliveries of unregistered pharmaceutical and 
medical products without proper quality control. Conse- 
quently introduction of a procedure for certifying phar- 
maceutical and medical products in accordance with in- 
ternational arrangements of the Republic of Kazakhstan 
is becoming an urgent matter 
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The p xedure of series-by-serics quality conrol of 
drugs that has been around for many years is now ob- 
soletc, and it is not justified from emher the economic 
or the organizavonal point of view because the manda- 
tory chemical analyses require significant outlays of 
reagents, ume and labor. The financial outlays on this 
activity are ulumately added to the product cost. We 
need to immediately switch to the more progressive, in- 
ternationally accepted pracuce of product cerufication, 
and conclude bilateral arrangements for certification of 
products supplied to our country. This approach will 
make it possible to solve a number of problems, and in 
parucular, i will help to raise the legal guarantees of 
the safety and quality of drugs and medical articles, it 
will simplify the control procedure, and it will reduce 
material and labor outlays. 


Training qualified expert auditors, establishing state-of- 
the-ar testing laboratories and centers, and developing 
the base of laws and standards are serious problems 
of product certification. Much work has to be done 
to achieve integrauion with the international sysiem of 
certification and standardization. 


Ukrainian National Collection of Micro-Organisms 


964D0700A Kiev MIKROBIOLOHICHNYY ZHURNAL 
in English Vol 57 No 6, Nov-Dec 95 pp 3-11 


[Article: “Ukrainian national Collection of Mictro- 
Organisms” UDK 5$79.2:579.8] 


[PBIS Transcribed Text} Ukrainian National Collection 
of Micro-Organisms (UNCM) was established in the 
D.K. Zabolotny Insutute of Microbiology and Virology 
of National Academy of Sciences of Ukraine—one 
of the oldest micromological institutions of Ukraine 
The collecuon maintains and distributes more than 
3500 strains of fungi, yeasts, actinomycetes, bacteria 
and mycoplasmas (both the type cultures and strains 
isolated from different habitats). UNCM also includes 
as a branch the culture collecuon of marine micro- 
organisms and heterotrophic sliding bactena of Odessa 
State University 


In accordance with the department's profile the collec- 
von carnes on the investigations in the helds of 


—ecology, systematics and population variability of 
microscope fungi (more than 9OO strains preserved) 
and their Mologically active substances (mycotoxins, 
melanins, ctc.), 


—ccology and systematics of yeasts (more than 800 
strains), thew taxonomic status revision using the results 
of ther life cycle study, 


—ecology. systematics and chemotaxonomy of act- 
nomycetes, particularly the nocardio- and coryneforms 


FBIS-UST-96-424 
21 June 1996 


(SOO strains) belonging to gencra Gordona, Rhodococ- 
cus, Brevibacterium, Brachybacterium, cic.. 


—+sysiemalics, population analysis, the genetic apd 
metabolic peculiariues of methane-oxidizing and methy- 
lowophic bacteria (more than 9O strains). 


—ecology and physiology of lacuc-acid bactena, partic- 
ularly the inhabitants of human and animal gastrointest- 
nal tract (more than 140 strains), creation of promotx 
preparations and lactic acid leavens, 


—sysiematics of phytopathogenx bactena (more than 
150 strains), their chemotaxonomy (polyamines, fatty 
acids), antigenic properties and chemical basis of 
serotyping, 


—sysiematics and diagnostics of Pseudomonas, Coma- 
monas and Burkholderia genera (more than 350 strains) 
chemical structure and biological activity of anumotics 
produced by these micro-organisms, 


—ecology, systemaiscs and chemotaxonomy of Gram- 
positive catalasepositive acrobic cocci (more than 250 
strains), 


—bhiology of acrobic spore-forming bacilli (more than 
250 strains), their enzymatic and antinotic activity 
creation of promotic preparations, 


—ecology, physiology and Motechnology of free-living 
and symbiotrophic nitrogen-fixing bactena of penetra 
Azotobacter, Rhizobium, and Bradyrhizobium (more 
than 200 strains), 


—systemaucs of Mycoplasmas (SO strains) and molecu 
lar mechanisms of their biological activity including the 
pathogenicity to plants and animals 


—Mmology, ecology and systematics of marine micro 
organisms and heterotrophic sihiding bacteria (45 
strains) 


Collection includes 274 type strains of micro-organisms 
and more than 300 strains of biotechnological impor 
tance 


Here we present the list of microtal strains main 
tained in the Ukraiman National Collection of Micro 
(rganisms 


The designation “o° indicates that the strains of that 
specics are maintained in Odessa branch of UNCM 


The designation * indicates that the type strain of the 
species is maintained in UNCM 
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List of Strains of Micro-Organisms Maintained in the Ukrainian National Collection of Micro-Organiams 





(ewes Spede Neo. of strains 
beng 

Aaemoaum rms orum ‘4 
Aaemoamum =p 1 
Aspergillus alla cus 6 
Aspergillus amacloudam ’ 
Aspergillus amylovarus 6 
Aspergillus swam ’ 
Aspergillus <apdidus 14 
Aspergillus carhomarrus ’ 
Aspergillus carneus ‘4 
Aspergillus clavatus 27 
Aspergillus fhecher: 13 
Aspergillus flavus iF 
Aspergillus foetidus ’ 
Aspergillus furregatus 2s 
Aspergillus levoux arpus I 
Aspergillus niger 10 
Aqpergilbus ochraceus ’ 
Aspergillus orytac 12 
Aspergithus pal ldus 3 
Aspergillus parasicus 7 
Aspergilbus patvubus id 
Aepergillus ruber 6 
Agpergilhus sclerotiarum 14 
Aqpergitius terreus 12 
Aqpergillw terreus var aureus ’ 
Aspergillus urtus w 
Aspergillus vancooka 4 
Aapergillus vermook« 21 
Aeperg thar wenn 10 
Aure desndrum prullul ans - 
Rotryur ally 2 
Roaryus cmmnetee ’ 
Ohartomuum od 
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Genes Species Neo. of strains 
Erwima chrysanthe rm 2° f 
Erwimsa hertacola 3° 
Erwima queraes I 
Erwima thapoata 2 
“Piavobacterium arboresceas™ 1 
Havebactenum eureatacum * 1 
Havobectenum devoraas 
Plavobacterum ferrugsneum® 1 \ 
Flavobacterum manactypscum® 1° 
Havobacterum Obcanakontes® ° 
Havobacterum remmovorum* ” 
Flavobecterum vulcapease® ” 
“Hie asbacter clegaas™ ° 
“Plexibacter filiformis™ ” 
Plexibacter flexi is 1° 
- Plexibacter fiexilis var. algavorum® 1 
Pleaubacter sancti” 2° 
Hexdacter tractuosus® 1° 
LactobeciIhus acidophilus 17 
Laccobecathus agus 1 
Lactobacillus am mals 8 
Lactobecsihus brevis 1 
Lactobacilius buchaen ry " 
LactobacsThus case: subsp. casei ’ 
Lactodocaihus case: subsp tolerans 1 
Lactobaclus delbruecta: subep. Lulgancus 1 
Lactobecithus delhruectzusubap de lbruecto | s° 
Lactobecsibus fermestum 9 
Lactobacshus plamtarum 12 
Lactobecifhus reuten 1 
Lactohacsthus rurems 2 
Lactobeciihus sab verrus 10 
| actohecsIhus cs 2 
Lactobucithas vindescens is 
Lactobectibus Yernamashie wns 1° 
Lactosnecus laces subep crema 1 
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Species No. of straims 
c,edermus r 
haemol yucus ” 
intermedsus " 

lentus r 
chromogenes ” 
saprophyucus 7 

scr ” 
mmulans 7 
1ylosus r 

= 100 
mahopbulsa al 
campestris ' 
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(2 Neos Ne. of strains 
Seorscamyces oderder 2 

Swepacmyces ob vaceovwndss ! 

Serepacm yes obveceus s 

Sarepacmryces obvowwnts ! 

Seepaamyces pancokrescems 3 

Seepaamyces pecudogrsectus 1 

Seepaamyces recihenss i 

Serepaamyces remmomyahous 2 

Swepaumyces made eres ' 

Serepacmyces = $$ 

Svepacmyces waynam ! 

Serepunyces vecdacearuber ‘ 

Seepucemyces vrolaceus : 

Terrebecter numer ons ° 
Pseudomonas cichorti: Dangerous was isolated from diseased plants. Considering that the 
Disease Agent for Agricultural Crops in Ukraine species is highly aggressive in artificial infection for a 


964D0701A Kiev MIKROBIOLOHICHNYY ZHURNAL 
in Russian Vol 57 No 6, Nov-Dec 95 pp 12-19 


of Epidemiology and Infectious Diseases, (manuscript 


sumber of agricultural crops, especially for tomatoes 
and peppers, one can assume thal in the future in our 


country peppers and tomatoes will be among the crops 
infected in the natural conditions of P. cichorii 


Pseudomonas cichorii was first isolated in 1925 from 
chicory with indications of rot on the young leaves, as 
well as from dark-brown necrotic spots.” According to 
the data of Thornberry,’ Okahe obtained positive results 
im aftificial infection of a aumber of plants with this 
agent. In subsequent years the bacteria was described 
as an agent of leaf spot in lettuce in California,” 
leaf rot of peppers in Cuba.” bacteriosis of endive in 
the Republic of Burundi,"’ tomatoes in New Zealand," 
Chrysanthemums in the Netheriands.'’ and several other 


plants 


With the caception of brief reports by Khados"® and 
Pendus ct al." who detected P. cichorii in carrots and 
ginseng respectively, there is no literature data on the 
appearance of this agent in the territory of the former 
soviet Union. 


P. cichorii, according to Bergey's guidebook."' is in a 
group with homologous RNA and DNA that includes 
P. syringae (and its pathovars) and P. viridifeve In 
terms of RNA homology. ?. cichorii is grouped with 
conditionally pathogenic species (PF arruginosa, P 


fluorescens) and seven species of saprophytes. it falls 
into other groups by DNA homology. ?. cichori of all 
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the aforement.oned representatives of phytopathogenic 
Pseudomonas is closest to the conditional pathogens and 


saprophytes, to P. aeruginosa. 


All of the aforementioned species of bacteria are classi- 
fed im one secuon duc to a number of properues. Huw- 
ever, in this group P. cichorii is distinct: it has fluoresc- 
ing pigment. cytochrome--oxsdase, arginindeh ydrolase 


is abset. and it does not form poly-3-hydroxybutyrate 
as a reserve material. In contrast to P. syringae and P. 


P. viridifiava also in its inability to use DX- -tartrates, 
sorbitol, and several other organic sources of carbon. 


This paper presents the results of the study of several 


chemotaxonomac and anugenic properues 
of a typical strain of P. cichorii. 


Material and Methods. The object of study was the 
typical strain P. cichorii IMV 9048 (ATCC 10857, 
ICMP $707, NCPPB 943) obtained from ICMP. The 


morphological and cultural properties were studied in 
cultivation of the strain on potato agar, beef extract agar 
(BEA), beef extract bouillon (BEB), and colored media.' 


In the study of the serological properties the Gruber- 
Vidalia agglutination reaction was used” as well as 
double diffusion in agar using Ouchteriony's method." 
In these reactions OH-and O-antisera were used. The 
latter was obtained by immunizing raddis with bacterial 
cells heated to 100°C for 2.5 hours. The antigens were a 
24-hour live culture (OH-anugen) and anugens obtained 
using Grasset's method." The Grasset antigens were 
thermolaMle (unheated) and thermostable (heated to 
100°C for 2.5 hours). 


The composition of the lipid component of the 
lipopolysaccharides of P. cichorii 9048 was determined 
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by methylation of fatty acids with 3 perceat soluvon 
of “.ydrochionic acid in methanol at 100°C for fow 
hours. The methyl et-rs were analyzed in a Tsvet-110 
gas chromatograph in a flame-ionization detector and 
columa filled with | percent SE-30 in a choromosarh 
W(AW-DMCS) with a grat ic size of 60-100 mesh 
The temperature was programm~d from 120 to 225°C 
with a rate of heating of 3°C/min. Identification of 
the components was done by comparison of ther 
retention time with the retention time of standards.’ 
Hydrogenation and b. omation was used to determine 
the unsaturated fatty acids.” Hydroxy acids were 
determined with tnfluoracetylation.” 


The virulent properties of P. cachorii were verified under 
greenhouse and field conditions with peppers, iomatoes. 
pumpkins, watermelons, gmseng and Ka'ankhoye.' 


Results and Uincussioa. The results of microscopic 
studies indicrte that the morphology of cells and 
colonies of P. cichorii 9048 is typical for phy- 
topathogenic Pseudomonas bactena. It is comprised 
of slightly curved rods with rounded ends, and is 
mobile, gram-negative, and acrobic. Colonies on potato 
agar were grayish-white, shiny, round, clevated with 
a slightly wavy edge, an¢é transparent (Figure |-—not 
reproduced). On BEA the colonies were similar bul 
somewhai more delicate and transparent. The bacteria 
grow well in BEB where they form fluorcecing pig- 
ment. This pigment is formed in growth on potato agar 
and BEA. The main cultural-tochemical properues of 
P. cichorii ate presented in Tabic |. 
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cichorii interacted with strains of the species P. tabaci. 
P. viridiflave and P. solanacearum only in 4 very low 


No common antigens were detected in the interaction 
of P. cichorii with polyvalent antiserum to the hetero- 
gencous species P. ryringar, and the antiserum to P 


The absence of a serological interrelation dbetween P. o- 
chorti and P. solanaceartum was somewhal uncxpected 
due to our carlicr studies’ on the structure of O-PS [ex- 
pansion not given) typical strains of P. cichoru and 
P. solanacearum. i was found that O-PS cultures arc 
characterized by a similar structure represented by pen- 
tasaccharide repeating chains inchuding three rhamnose 
residucs, one residue of N-acetyl-,3-glucosamune and 
one residuc of |J-xviose in the form of a lateral chain 
One can assume thai sot all simular O-PS structurcs ae 
responsible for scrological affinity. 


Among hemotaxonomic phenotypical indicators re- 
searchers accord special importance to the content of 
cellular fatty acids of bacteria. The fatty acid content 
of cells is particulatly used to solve debates on the 
classification and identification of new and hetcrogenic 
taxons.** For the strain of P. cichorii 9O48 that we 
studied lipid A is characterized by 4 low content 
of unsaturated fatty acids, represented by only one 
hexadecenk acid (C 16:1) and the absence of cyclo- 
propanic acids (Table 2). The dominant fatty acids in 
the studied strain of P. cichoru we tetradecanox (C 
14:0) and S-onytetradecanon acid (C 14:0 3-0) 





Table 2. Content of Patty Acids of Lipid A of P. cichortl 
9045 (ratio given in percent by ares of peaks of gae- 
hquid chromatography) 

Patty acid na, 


Dendecameee (C 12:0) o4 








Tewadecamex (C 140) py 
onytewadecamee: (C140 )-0M) ne 
Heaadroeen (C 161) 2% 
Henadecamen (( 160) 27 
\ cavihesedecame (( 160 )OM) 228 
(ntedecemese ( 1F 0) 
\ enyectadecam ec (C180 } OM) 10 
| mode mtted acute 102 
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oxytetra-hexe- and octadecanoic acids in the cellulzz 
lapids of P cichorii, but Gid dewct 2-ony-and }- 
oxydodecank acids. The reason for these differences 


serological similarity have an identical O-PS structure 
and a similar (.4ty acid composition of lipid A.’ One can 
assume that common determinants are screened in them. 


structures of P. cepacia and P. aeruginosa are identical 
(serotypes and scrogroups were determined) and they 
ae also in different groups in the system.’ The fatty 
acid composition of lipid A in P. cichorii differs from 
such other phytopathogenic species by the presence of 
}-oxyoctadecanik acid, which has not been detected to 
Gate in the composition of lipid A in other species of 
Pseudomonas bacteria except P solanacearum. 


As importa property of a bacterial agent is ihe 
manifestation of its virulent properves Experiments thai 
we conducted over the course of a number of years on 
auficial infecuon of many agricultural plants showed 

number 
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On tomatoes is a greent.ouse 2-5 days after inoculation 
of 2-4 week plants the leaves and branches wilted 
(Figure 3—aot reproduced). If the plant was weakened. 
the caure plant maght die. In field condivons the disease 
is manifested only in the fru. which forms dark spots. 


The fru frequently row. 


The leaves of tobacco plants alone exhibuted a supersen- 
sitive reacton characteristx of phytopathogenic Psew- 


In bean plants in artificial infection witl. P. cichorii 9048 
only the beans formed small (2-3 mm) oily brown-Dlack 


spots. 
In feed beans in infection of the stem one could observe 
light-brown bands up to 2 cm long and on the beans, 


small black dry spots. in beets in the field af the 
punctures on the stem black bands~<racks up to 3 cm in 


length forrned. 
In the infection of potatoes, sunflowers, watermelons, 
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Resse: Attempts at Creating « Vaccine Ageinet 
Ebola Fever 
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[Article by A. A. Chepurnov, |. V. Chernukivn. V 
A. Ternovoy, N. M. Kudoyarowa, N. M Makhowa 
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actvated vaccines apunst hemorrhagic fevers caused by 
wenaviuses ac cflecuve, smila vaccines might also 
be effective against the Ebola fever A standard scheme 
was proposed for oMtaaimg af imactvated vaccine and 
the creation of such a preparation was expected after 2-3 
years. in actuality, during past years ¢ rather great many 
attempts have been made to use inacuvated preparations 
for vaccination. The opinions of authors who have ca- 
ried out such studies differ diametrically. For example, 
G. Lange. et al. [14] immunized primates with concen- 
trated purified Ebola virus inactivated by +-1rradiabon 
using a bacterial adjuvant. On the basis of the results the 
authors expressed doults concermng the possibility of 
inducuon of mmunity by means of inactivated proteins 
Al Ge same ume H. Lupton, ct al. (15) demonstrated 


the presence of partial protecuon against thes infection in 


the lnerature can be attributed to different factors, but 
it is evident that the possibility for creating an effective 
imactivated preparavon for prevention of the disease 1s 
indisputabic 


We designed and tested several types of whole-vinon 
inactivated preparations. However, in the tests we did 
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However, there was 2 substantal Gecrcase i the viru- 
leace of the resulung su we for acwhorn commons whuc 
mace. For cuampic, wheveas 4 suspension of the inna 
virus with a titer $8 ig platc-forming umu/mi conmtuned 
6.66 ig LD /mil for the sewhorn mice. the virus material 
of the Sth passage with Ges same Weer contained 228 


ig LD,/mi 


The specificity of the resulung sees wes confirmed 
serologically, ss well as by clectron maroscopy, te 
results of clectrophorests and the RNA sogscace. Is 
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is aplges properties the resuluag suas God oot diflcr 
from the imual level. The stately of properves of Oe 


resulung strain was Checked in 7 passages is 2 Sulure 
of Vero cells and | passage m hamadryes baboons. 
which did sot result in « lows of properves. The strain 
was Genignated § ms. The stan wes cloned by inpic 
sampling of segative Colonics under an aga Covering 
The resulting clones did act diffc: significantly from 8 
ms. Clone 4 of stran 8 ms. was used wm Gus study for 
the infecuon of ummunized gwnca pugs 





Table | Protective Properties of Whote-Virton Inactivated Preparstions 





pre amd Sembee fo ahr et) 
em mee 


infecting Dose, LD. Nember af Serviving Animal 





10 0 
10 2 2 
10 ® 0 
10 3 ' 
10 0 


10 ® $ 





Animals, Guinea mgs weighing 200-250 g. hamadryas 
hahoons weighing }-5 kg. chenchilla radius weighing 
25-35 kg and common white mice 1-2 days old wore 
used The animals were otaned from the vivarium of 
the Vekicor Virology and Biotechnology State Science 
Comer and were kept on « standard ration. All painful 
procedures were carned out after the admumstravon of 


Parakiliers 


The thologk titer of the Zawe stain was determined 
wing mice |-2 days old, the strane § ms. was deter. 
tmuned using gurnca mgs Both stramns also were titrated 
by Ge methad of segative colonies under ap aga cov- 


ering (20) 


The following preparations were prepared on the basis 
of te Zare tren fr studying the efficacy of te 


mactiveted vack mes 


1) @ suspension from the fran of infected sewhors 
mace The hahy mce were infected intraceretvally wrth 
003 mi cf virw<omtaning culture fan (VCF) with 
a ter 20 4 10 plate-forming unite On the fh 


1th day after infection the tram was catracted, « 10 
percent suspension was prepared and t was clarified by 
low-speed centrifuging. The Mologic titer was 304 10° 
plate- forming units/ml 


2) a VCP of a monolayer of a culture of L-O# colle. The 
VCP was collected on the 7 day after infection of the 
monolayer with a dose 0 0! plate-forming uniwcell The 
biologic ther of VCF war 4.0 « 10° plate-forming units’ 
mi 


3) a extract from a homogenate of Chicken embrya: 


infected in a dose 2 1 10° plate-forming units/embryo 
Gengned in each «4 way hel 0 contained both wit 


virions and also fragments of the cell membrane with « 


pemmatag virus. The ologic ter was 20 « 10? plow. 
formung unis/m! 


4) a preperation ottaned by wlvafiitration of VCP 
and wlhracenyifnging in a sucrose Genwty gradient The 


clectrophoretx purty was 95 percent. The phywcal ier 
earn t 10° weronem [1 6. #) 
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The enumerated preparations inactivated by for- 
malin in a final concentration 0.05 percent over the 
course of 24 hours at 37°C with mixing and then over 
the cuurse of 3 days at 4-6°C. The absence of residual 
infectiousness was checked by intracerebral adminisira- 


Results and Discussion. The results of study of the 
protective properties of the inactivated whole-virion 
preparations are represented in Table |. It is shown 
that we could obtain some protective effect in guinea 
pigs when using the preparation most saturated with 
the antigen, which corresponds to data in the literatu:e 
[15). However, a ve effect was observed with 
an infecting dose 10 LD, whereas when using doses 
of 100 and 1,000 LD, all the immunized animals 
preparations did not give a protective 
hamadryas baboons, a more sensitive 
respect our results differ from the data 
V. V. Mikhaylov, et al. [5]. Since we 
preparations similar in their formulation, it can be 
that a positive effect was attained due to use 
"s adjuvant and the large quantities of antigen 
during immunization. 


We made attempts ai another approach for creating 
agents for the specific prevention of the Ebola fever. It 


up 
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was demonstrated experimentally that the administration 
of increasing doses (10, 100, 1,000 g¢late-forming units) 
of the Zaire strain (nonlethal for guinea pigs) to guinea 
pigs led to the formation in the latter of an immunity 
impeding the development of the disease when injury 
is received from high doses of the lethal strain (8 m.s.). 
In such a case the protection index attained 4.5 lg LD... 
These results give definite hopes for the possibility of 
Creating a highly efficacious preparat.on for prevention 
of the Ebola fever, but for further progress in this 
direction it is necessary to understand the mechanism 
of immunopathogenesis of the Ebola disease and the 
mechanism of the immune reaction in response to 
antigen administration. 


It was noted in the course of the experiments that the 
titers of antibodies to the Ebola virus (determined in 
an immunoassay) during immunization of the animals 
with inactivated preparations were greater than in im- 
munization with the live virus, that is, in this disease 
the antibodies are not a reliable indicator of the level 
of protection. We carried out a number of experiments 
for studying the reactions of cellular [2, 7, 9) and hu- 
moral immunity of the body when the Ebola virus was 
injected. For this purpose rabbits (animals insensitive to 
this Causative agent) were administered equal doses (100 
ag) of live and killed virus. The dynamics of change in 
the titers of antibodies in the serum of the animals was 
studied in immunoassays. The sera obtained upon com- 
pletion of the immunization cycle were studied in the 
NR. 


In rabbits immunized by the live Ebola virus (group 
1) the antibodies were detected in an immunoassay 
on the 18th day after the onset of immunization (see 
figure). In rabbits which had been administered killed 


viral material (group 2) antibodies already appeared on 
the 8th day after the onset of immunization. 


Repeated immunization caused a further increase in 
the titers of antibodies in the blood serum of group- 
2 animals. In group-! animals the antibodies were 
registered at later times and in lower titers. The antibody 
titers in the blood of group-2 animals also were 5-46 
times greater than the antibody titers in group-! animals. 





uw 


prohibited without permission of the copyright owners 











FBIS-UST-96-624 
168 LIFE SCIENCES 21 June 1996 














Dynamics of titers of antibodies to Ebola virus in serum of rabbits immunized by live (1) and killed (2) 
virus. Along y-axis — serum titer (im quantities inverse of dilutions); along x-axis — time after 
immunization (im days). 


On the 35th day after immunization a serum was fact that with immunization by the live and killed 

the animals and stulied for virus- virus the sera obtained contain antibodies reacting with 
neutralizing activity (Table 2). In this case tne opposite _— different antigen determinants of the virus. In actuality, 
tendency was detected. In rabbits immunized with the _in the subsequent analysis of the sera of rabbits in the 
live virus the neutralization index (in the NR) was 5-10 = radioimmunoprecipitation reaction we established that 
by 


times higher than for those itumunized by the killed _ they differ with respect to presence of antibodies to the 
virus. Similar NR date were obtained for guinea pigs _—-virus proteins Vp24 and Vp40 in animals immunized 
after their immunization by increasing doses with the live virus, whereas in the animals immunized 


of the live 
virus (Zaire strain) or a dose of killed virus increased with inactivated material the serum did not precipitate 
to 30 yg. This phenomenon can be attributed to the _ these proteins. 








Table 2. Newtralization Indices (im log,) for Ebola Virus With Immune Sera of Rabbits and Guinea Pigs 














Rabbt Serum Getnes Pig Serum 
NR Test Methed Imanentz ation 
Live Virw Killed Virus Live Virus Killed Virus 
la sonkeeer sewbors 3.00/06 0.3+/-0.5 $.0+/. 0.4 1.0+/-06 
whee mce 
in culewe of Vero cells 4.00/05 1 O«/-0.7 $.0+/.0.5 0.44/-06 





ht is possible that the immunogenicity of these proteins 
is realized as a a result of expression on the surface of 
i es the course of replication, whereas in 
collected form they can be blocked by other proteins. 
Accordingly, the obtaining of an immune response 
against individual virion peptides, being a key factor 
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specific Sovestien of the Ebola = " 


On the other hand, it is not impossible that the absence 
of vir wralizi ivity in the biained for 


enabled us to isolate virus RNA and obtain a library 
of E. coli clones ing copies of virus 
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Immunogiobulin Against Ebola Fever 
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[FBIS Translated Text) The Ebola virus. known 
since 1976 [2], is a representative of the family of 





| 8 prohibited without permission of the copyright owners 











110 LIFE SCIENCES 


phyloviruses and beicags to the category of particularly 
dangerous pathogens, in humans causing a severe fever- 
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ish contagious disease with a hemorrhagic syndrome 
and high lethality, attaining 88 percent [11]. 





Table 1. Characteristics of Preparations of Ebols Immunoglobulin (data from 23 series) 














wert Vesservmern anv Required index Inder Obtained 
Trasepereacy (opmcal deamty ai wavelength $40+/ 10 am) oppcal deamty uns 0.05 0.01-0.05 
Qawomanacaty (opocal deasty at wavelength 400+/.$ am). opucal deamty umss 0.15 0.03-0.15 

pH 70-75 70-75 

Total quantity of prota, % 10+/-1 90-110 
Comem of >-globuls fracvoa & 90 ee | 

Contest of aiburmuas, o- aad 5-globulas. & 10 2-10 

Remdual quaauty of ethy! alcahol & ‘ 09-31 

Specific activity, VNA titer 1:4,096- 165,536 
Pyrogemscaty Apyretuc Apyretuc 
Tomacaty Noatouc Nostouc 
Stenbty Stenle Stenle 

Useful lufe Up to 3 years 3 years 





a culture of Vero cells, having a low efficacy in an 
experiment on guirea pigs. 


An attempt to create a whole-virion inactivated vaccine 


with the obtaining of an immunologically fully effective 
antigen of the Ebola virus (8). 


Howeverthe conducting of research for study of the 
virus, pathogenesis of the discase and development of 
an effective vaccine against the Ebola virus is being 
held back by the high danger of infection of personnel 
working with the Ebola virus. A case of intralaboratory 
infection of a specialist at the Microbiology Center in 
Porton (England) has been described [17]. The patient 
was treated with the plasma of reconvalescents and 
interferon. 


liowever, the supplies of such plasma are limited (it is 
lacking in Russia) and its administration involves the 
risk of infection of persons with the viruses of hepatitis, 
leukemia, human immune deficiency syndrome and 
other causative agents of infectious diseases transmitie( 
through the blood. The hyperimmune horse serum, 
containing virus-neutralizing antibodies (VNA) to the 
Ebola virus in high titers (1:4,096), obtained at the 
VTs NIIM, is without the shoricomings inherent in 
human immune plasma and is a real substrate for the 
preparztion of immunoglobulin preparations (5). 

The objective of this study was obtaining an im- 
munogiobulin against the Ebola fever (Eboia im- 
munogiobulin) and an assessment of its propertics. 





there must 
the virion, mechanisms of patho- and immunogencsis. 
report 


ma‘ contain copyngbted matenal Copying and disszmunation 
| = prohibited without permisane of the copynght owners 














FBIS-UST -96-624 
21 Jume 1996 


Materials and methods. The Zaire strain of the Ebola 
virus, obtained from the National Collection of Viruses 
of Hemorrhagic Fevers of the First Pathogenicity 
Group, VTs NIIM, was used. 


The Ebola i was obtained from hyper- 
immune horse sera [5] by the Cohn alcohol cold frac- 
tionaticn method [16]. 


ae Cae Gan we pee bioloe: —_— 
the specific preparation were studied in accordance with 
the requirements of the RF Ministry of Health and the 
Medical Industry and the National Oversight Agency [4, 
9, 10, 13). 


In a comparative study of the sensitizing properties of 
the collected immunoglobulin use was made of the +- 
, B-globulins against Japanese encephalitis from horse 
serum (series No 41, control No 2963), produced by the 
NPO Virion, and immunoglobulin against Venezuelan 
equine encephalitis from horse serum (series No 15, 
control No 348), produced at the VTs NIIM. 


In the experiments use was made of hamadryas baboons 
(Papio hamadryas) weighing 3-9 km, chinchilla rabbits 
weighing 1.5-2 kg, guinea pigs weighing 200-250 g and 
common white mice weighing 17-20 g obtained from 
the VTs NIIM vivarium during the period from 1988 
through 1993. 


The monkey was infected intramuscularly with a culture 
of the Ebola virus (in a dose 10-29 LD,, for the partic- 
ular species of monkeys), diluted in a Hanks solution 
with 2 percent cattle blood serum and antibiotics (200 
TU of penicillin and streptomycin each); the volume of 
the inoculate was | mi. 


Clinical observations were made of the infected animals 
with daily measurement of rectal temperature. 


The concentration of the Ebola virus in samples of the 
blood and liver of the monkeys was determined by 
titration in a coultilayer culture of 6619-1 (D) cells (cell 
donor — kidney of embryo of green African marmoset) 
by the negative colonies method. 


Monolayer cultures of 6619-1 (D) and SMK-AN-1 (D) 
cells (cell donor — kidney of green African marmoset) 
were «sed in setting up the neutralization reaction 
(NR) by the plate formation suppression method (during 
determination of the VNA titer in immunoglobulin 
preparations). The surviving monkeys were subjected 
to euthanasia by the intravenous administration of 0.5 g 
of hexanal dissolved in a physiologic solution of sodium 
chioride (in 1-g flasks of the drug produced by the PO 
Olaynfarm). 
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The statistical processing of the data was carried out in 
accordance with generally employed methods [1]. 


Results and Discussion. A \aboratory study of the im- 
munogiobulin obtained from horse blood serum indi- 
cated its correspondence to the requirements imposed 
on heterologous immunoglobulins (Tabie 1). 


An assessment of the sensitizing properues of the Ebola 
immunoglobulin when determining hypersensitivity of 
the immediate type by means of reproduction of the ana- 
phylaxis syndrome in guinea pigs [9], as well as usine 
the index of destruction of leukocytes in the leukocytol- 
ysis reaction [3] in experiments on hamadryas baboons, 
made it possible to conclude that a preparation based 
on these indices does not differ from the commercial 
immunoglobulins from the blood serum of horses. The 
pharmacokinetics of the drug was studied for choosing 
the tactics for use of the Ebola immunoglobulin in the 
urgent prevention of the Ebola fever in hamadryas ba- 
boons. 


The animals were intramuscularly administered im- 
munogiobulin with a VNA titer to the Ebola virus 
1:65,536 in a dose 6 mi and the dynamic level of the 
specific antibodies in the blood was determined. 


It follows from the collected data that the VNA is 
present in the blood of the monkeys for 10 days after 
immunoglobulin administration. The maximum level of 
antibodies (1:128-1:512) falls in the period from 
munutes to | day after administration of the drug; then 
the concentration of antibodies in the blood of these 
monkeys is reduced and on the I4th day VNA are 
not determined in the blood serum of the animals. The 
efficacy of the Ebola immunoglobulin was studied in 
hamadryas baboons with an experimental form of the 
fever. The immunoglobulin was administered in a dose 
of 6 mi in both preventive and in urgent prophylactic 
schemes. 


As a result of the research it was esteblished that there 
is a dependence between the efficacy of the drug and 
the scheme for its administration and specific activity. 


An increase in the incubation period (the time prior to 
appearance of a fever), considerable decrease in the 
gravity of the course of the infection, absence of a 
hemorrhagic rash, increase in the lifetime of diseased 
animals and decrease in the level of virusemia at 
carly times in the course of the disease in comparison 
with similar indices in animals of the control group 
are attained by the carliest possible administration of 
immunoglobulin (Table 2) 
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Table 2 Assessment of efficacy of Ebola immunogiobulin with intramuscular infection of monkeys by Ebola virus 
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The greatest protective effect from the administration 
of Ebola i n was observed with a VNA 
titer in the drug 1:8,192-1:65,536. The administration 
of Ebola immunoglobulin with a VNA titer 1:8,192 and 
above iv a dose of 6 mi for | hour after intramuscula 
infecti.a of hamadryas baboons with the Ebola virus 
resulted in a complete absence of the virus in the blood 
Guring the entire time of observation, its absence in 
the liver of the surviving animals and with a virtually 


complete (up to 100 percent) protection of the infected 
monkeys 


The phenumenon of efficacy of the specific im- 
munogiobulin at carly times after infection in all 
probadility is associated with neutralization of the 
Ebola virus in vivo up to the moment of interaction 


of the virus with the sensitive receptors of the host 
cell. Evidently for this reason the concentration of the 
Ebola virus in the liver of the deceased experimental 
and control monkeys was approximately identical 


The Ebola virus for the first time was determined in 
the cells of the system of mononuclear phagocytes in 
the body of an infected animal after 48 hours [12]. The 
specific VNA to the Ebola virus are already determined 
in the blood of hamadryas baboons 4) minutes after 
administration of the Ebola immunoglobulin to the 
animals, allan a maximum titer after | how and 
circulate over the course of 10 days. Over a period of 
1 hour there is a neutralization of the Ebola virus in 
vitro when setting up a neutralization reaction with the 
specific immunoglobulin 
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on the body by the forming immune antigen-antibody 
complexes [12]. 
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Vergina-L Xe Strains of Tick-Borne Encephalitis 
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Asia remains unclear. The choice of vaccine and diag- 
nostic strains of TBE is based on the concept of circula- 
tion of two priacipal subtyyes: eastern (synonyms: Par 
Eastern, first, persulcatus) and western (synonyms: Cen- 
Buropean, second, ricinus). During the last decade 
widespread occurrence of the serotype Ayna/1448, 
called the fourth 
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1988-1990 (Yar-10, Yar-11, Yar-82, Yar-90, Ya-173, 
Yar-193), in Leningrad Oblast in 1985 (Sestrorcisk-3), 
Novgorod Oblast in 1986 (Chudovo-2), in Kirgizia in 
1986 (Buzuuchuk) and Bashkiria in 1987 (Nugush-!). 


were the 
SPEV cells and in mice. In addition, use was made 
of variants of strains Yar-90 and Yar-82 undergoing 8- 


concerning the strains was presented carlier in (10, |!) 


Molecular hybridization of nucleic acids (MHNA). The 
isolation of total RNA from cerebral preparations of 
white mice infected with TBE and hybridization exper- 
iments were carried out as described in [3, 14). Use 
was made of a TBE cDNA probe (Sofin strain) and a 
set of deoxyoligonucleotide probes complementary to 

sectors of the Sofin strain of the castern TBE 
subtype [15) and the Neudorfe strain of the western TBE 
subtype [4]. Hybridization with cDNA was carried out 
in “hard” (60 and 65°C in SO percent formamide) and 
“soft” (65°C, aqueous solution} conditions. The disloca- 
von of the deoxyoligonucleoude probes, complementa'y 
to the genome of the Sofin strain, is indicated below 
probe p10 — gene of protein C (nucleotides 379-396), 
SiprM (642-661), S3-M (837-856), SS-E (1285-1311), 
P2-nsl (2461-2478), Pi3i-ns2b (4322-4341), PS-ns4b 
(7015-7032). The deoxyoligonuclides N2 and N3, com- 
plementary to the unique sectors of the Neudorfe strain 
genome, corresponded: probe N2 — to the gene C (395- 
412), probe N3 — to prM (620-637) 


Antigen characteristics of TBE strains. In the RGA 
and RTGA procedures use was made of borate-sali 
cerebral antigens and antigens processed with protamine 
sulfate in the pH range 6.2-6.6 with 0.4 percent goose 
erythrocytes, as well as a TE commercial diagnosticum 
produced by the Tomsk Vaccines and Sera Scientific 
Research Institute. Concentrated PBG-6000 antgens || | 
were prepared for the reaction of diffuse precipitation 
in agar (RDPA). As the antigens in rocket immune 
electrophoresis (RIEP) use was made of a cultured virus 
concentrated by the precipitation of PEG-4000 in two 
stages: first — by the addition of PEO-4000 up to 10 
percent to the clarified virus<ontaining fluid, second — 

















In the serologx reacvons use was made of paired bioad 
sera of humans collected in Yaroslavi Oblast in the TE 
epidemic season in 1991-1993, as well as the blood 
sera of Javan macagues experimentally infected under 
hexanal narcosis by differcat TBE strains in a dose 10*- 
10°’ LD /ml; the blood of these animals was collected 
from the 0 through the 85th day after infection 


Results. Determination of genotype of TBE strain \n 
the MHNA experiments use was made of hybridiza- 
tion Conditions and a set of deor yoligonucicotde probes 
making it possible to differentiate TBE genetic variants 
[4], and specifically hard and soft regimes of interac- 
tion with CDNA by a probe of the Sofin strain, probes 
complementary to the conservative (group A) and vari- 
able (group B) sectors of the Sofin strain genome, and 
probes specific for the western TBE subtype, Neudorfe 
strain. The strain actively interacted with all the 
probes, other than N2 and N3 of the Neudorfe strain 
(Table 1). The strains 256 and Pregolya-® were hy- 
bridized with all probes of group A and some of the 
probes of group B, complementary to the Sofin strain, 
and also interacted with probes of the Neudorfe strain 
The Vergina, Chudovo-2, Sestroretsk-3 Nugush-| and 


with the criteria for the differentiation of TBE genotypes 
[4], the studied strains were assigned: Sofin to the first 
TBE genetic variant, Nugush-| and Buzuuchuk to the 
third genetic variant, 256 and Pregolya-8 to the fifth ge- 
netic variant and Vergina, Chudovo-2 and Sestroretsk-3 
to the sixth genetic variant. 


Antigen properties of Vergina strain The set of TBE 
strams was studied with respect to the level of antigen 
acUvity using criteria making tt possible to determine 
antigenically complete (AC) and antigenically defec- 
tive (AD) variants of the virus. The hemagglutinating 


and precipitating activity of standardly prepared con- 
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ceatrated viral anugens of different strains whose infec- 
ous titers fell in the range 10°-10°* plate-forming units/ 
mi (Table 2) were compared. The Sofin, Yar-10, Yar-11 
strains (titer 10-10" plate-forming units/ml) behaved as 
AC variants, manifesting hemagglutinating and precip- 
itating activity. In contrast to this, the strains Vergiaa, 
Ya-173, Yar-193 (titer 10°°-10"* plate-forming units/ 
mi), sot having the indicated types of antigen activ- 
ity, were assigned to the AD variants. A change in the 
antigen activity of the Vergina strzin as a function of 
the duration of laboratory passages and host cells was 
noted. In carly passages through suckling mice the titer 
of borate-salt hemaggiutnating anugens attained | || 28 
in the pH range 6.2-64. Afier 11 passages in 4 cul- 
ture of SPEV cells and 8 passages through the brain of 
adult mice the hemagg)utinating and precipitating activ- 
ity decreased sharply, evidence of transformation of the 
AC phenotype into an AD phenotype. The composition 
of the antigen structures, synthesizing in the culture of 
SPEV cells with infection by the Vergina strain (AD 
variant), had differences from the antigen structures of 
the Sofin strain [8]. In an analysis of the concentrated 
culture fluid in the RIEP a “rocket” of cathode precipi- 
tate of the Vergina strain was detected irregularly, was 
small in area and weakly colored in comparison with 
that for the Sofin strain with high titers of the infectious 
virus. Cloned variants, forniing plates 1-2 mm in diam- 
cer, were obtained from the population of the Vergina 
strain by the plates method in a culture of SPEV cells 
The virion antigens of the cloned variants did not form 
a “rocket” of cathode precipitates in the RIEP or yielded 
a very small weakly colored cathode precipitate. 


However, “rockets” of high- and low-molecular non- 
virion (soluble) antigens, moving toward the anode in 
the RIEP, were discovered regularly in an analysis of 
preparaticas of the Vergina strain and its clones, much 
like for the Sofin strain. In a study of antigens of the 
strains Yar-173 and Yar-193 in the RIEP it was cstab- 
lished that they have a similarity to the Vergina strain. 
The Yar-90 strain in the first passages after isolation 
from the ticks had the characteristics of the AD variant, 
then after 10-11 passages in a culture of SPEV cells and 


in mice it acquired the AC phenotype. 


Cross-antigen links of TBE strains were studied using 
AC and AD variants of the virus. In singly infected 
monkeys the strains Sofin and Ya-10 caused rapid 
formation of antihemagglutinins in a high titer (1:640) 
to different TBE strains, including the Vergina strains 
The AC variant of the Vergina strain also induced the 
formation of hemaggiutipating antibodies to different 
strains, but with a 4-8-fold difference in the titers of 


homologous and heterologous antibodies (Table 3). The 
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AD variant of “he Yar-90 strain Caused the formation of 
anuhemagg)utinins to the Vergina strain (Gter 
1:160) and in low titers (1:20-1:40) w the Sofia and 
Yar-10 strains. In the NR the sera of monkeys were 
tested with the Vergina strain (AD variant) and a sct of 
Yaroslavi TBE strains having the AC phenotype. The 


















































subtypes of virus 
Probes for Safe strum Probes for 
Seeders tram 
Vives strate Regew and year of cDNA ss cs 2 “} eee 
eden type 
“Cc wc “Cc A uy 
fe i i 
She Por Ban, 1977 . . . . a“ Mi | 
2% Byehoruema | 940 . . aa Ww" . . v 
Pregotys Kabmagrad (Pian: . . aa ” . v 
1936 
Verges Greece, 1968 . . on . ‘ vi 
OWwdovo 2 Novgorod (Ibias . + Pas) on . . VI 
1oms 
Seswormat | | emagrad (Mias . . on wn ‘ . vi 
1oas 
Sugueh Reshiwne | 087 . . i” on mW 
Ruz tub Karpays | 986 . . i” on 1 


“Viyteidizatice with « cDNA probe was carried out i@ the presence (fs") oo in the abeence (fe) of 50% formanede group A echaded 4 
probes for Ge comser> tive sectors of the Sofie suse genome (51, 5), P2. F111), group B mechaded 5 profes foe the warnatile cectces of Oe 


Sofie rue graome (P*. P10, $2) 


“The genotype of the suasns was determened ie ecccrdame eth the described criens | 4) 





. During 1991-1993 in 
Yaroslavi Oblast a study was made of 82 samples 


of antibodies to different strains in paired sera. For 
example, “polystrain” seroconversion was observed 
in patient Yu. the first serum contained antibodies 
only to ‘he strain Yar-9O (ig NI 1.8), the second 
am exhibited antibodies to the Vergina strain (ig 
* 2.2), the third and fowth sera newralized the 
Ateams Yar-90, Vergina, Sofin and Yar-173 (ig NI 3.0. 
2.2, 2.3, 2.3 respectively). In the case of “poly-tram 
seroconversion positive responses were ohuuned in 
the NR, immunoassay and RTGA procedure with 


from 1:320 to 1:10,240, im the RTGA from 1:10 to 
1:40, in the NR with the Yar-9) strain the ig NI were 
2.7 and 3.0, with the Yar-173 strain — 1 8 and 28 
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Tabte 2 Compartxa of Antigenk Activity of TBE Strains 
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\ao= $4 7.73 O14 ° 02 AD 
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on ’ , 32 2% $12 32 . ac 
Ne a9 910 1245 10% 32-286 . ac 
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mre rum ome amersh 6 swears hanging Charmctermxs 8 carl) passages amd (© amershs§ = lr passages 





The “polystrain” immune response was noted with typical clinical TE symptoms. The second immune response 
variant (selective seroconversion in the NR) was characterized by the appearance of antibodies in a low titer (lg 
NI 2.0-2.7) to omy one strain, most frequently to Vergina, in the second-third sera (Tahie 5). This was noted with 
typical and “oblite med” pictures of TE and also in one case of Lyme's disease (mixed infection). Among some of 
the patients there was an increase in the titer of antibodies in the NR only to the Yar-9) strain 
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Tabte 3} Dynamics of Antibemaggivtinins im Blood of Monkrys Infected With TBE Strains 
RTGA 300 enGigee: of TRE crude: 

Virw: ruts (ey ter infecten Vergime (AC) Safe (AC) Yar-18 (AC) 
Saha AC 10 1 20-640 320 

ii - to Leal 
Verges (AC) 7 0 0 0 

ih 1a0 “0 ae 

w LP 0 rd) 

Lo - Pate 0 

es 120 420 640 
Yar-10 (AC) 7 0 20 20 

4 160 'D 

0 640 Cee ad 
Yar (AD) ? 0 0 0 

4 ” 20 0 

as 140 20 40 20 





Nose The mverse vatues of Gee er of amuhbemagghuomar wr given 





According to NR data, in Yarosiavi Oblast antibodies to the Vergina strain were discovered im 23.! percent of the 
population, in 17.5 percent — to the Ya-90 strain, in 13.6 percent — to the Sofin strain and in 9.3 percent — to 


the Ya-173 strain. 





Table 4 Spectram of Virus-Neutraiizing Antibodies in Monkeys Infected by Different TRE Strains 
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Discussion. Research in the ficid of molecular epidemiology of TE has indicated the existence of six genotypes of 
the TBE and has clarified the ranges of their occurrence [4]. Swrains of the genotype |, homologous to the prototypic 
Par Eastern Sofin strain, are relatively rare (16.4 perceat of the population): they circulate predominantly in the 
Amur-Sakhalin region, as well as in the ceotral, northwestern and western parts of the East European plain. Strains 
of the genotypes [Il and [V were found primarily in the territory of Siberia, Ural, Cisuralia, is the mountains of 
Central Asia and the Crimea [4}. The strains of genotype VI, genetically simiiar to the Cenwal Buropean Neudoric 
strain (bul not identical to it), dominate in Udmurtia, we detected in the Altay, in Western Siberia and in the 
western part of the East European Plain. Our research revealed that the Greek Vergina strain belongs to genotype 
VI. Thus, the range of occurrence of this genetic variant extends beyond the boundaries of Russia and includes the 
southera part of the TE range (Greece). On the other hand, the collected data indicaic the possibility of circulation of 
Vergina-like strains in the territory of Russia. There was found to be a considerable similarity between the Vergina 
strain and a oumber of TBE strains isolated in Russia with respect to genetic, pathogenic. cultural and antigenic 
properties. With respect to a series of criteria, including antigenic properties, the Vergina strain is Closest to the 
AC variant of the Yaroslavi sain Yar-90. In a study of the blood serum of the population of Yaroslavl Oblast in 
the NR there was found to be a dominance of an immune “interlayer” to the Vergina and Yar-9 strains (23.1 and 
17.5 percent), whereas virus-ncutralizing antibodies to the strains Sofin and Yar-173 were detected in 136 and 9.3 


percent of the serum samples. In 8 of the 9 patients with encephalius, exhibiung sclective-strain scroconvermon in 
the NR, antibodies only to the Vergina and Yar-9 strains were detected. 





a 


Table 5. Variants of Immune Response in TE Potients, Based on NR Dots (Yercsiev! Oblast, 1991-1993) 








Setect) +s sereces verwas lc ctrutms 
Namber of | Serecamver- | Safle (AC) Yuart73 Yor — Stable Gers = Negative 
peteets ee (AD) (ac) os rewehs 
creme et hn es 






































THY at 


wy ' 1 0 ’ 7 ‘ in) 
“le mamerens suber of patermns Oh preerme of apecite aetenters 0 Greene | <0 mamber 4 perme 








gibboras and Phipwephalus bursa (12. 14). The strain gee linet seit thor gt a 9), ws well as 
Ya-90, exhibiting 4 wmilarity to the Vergina svn, the antigen variants isolated im Western Siberia. in 
a single specimen of the tick (x = Vollogoda (Blast, Latvia [14]. The antigen singularity 
permicatus (10)|, a species sot encountered in Groece of the Vologoda TBE strains has been dearited is 
the a sumber of studies (5. 6, 14), Dut im Gus case fo 

















rescarch makes 1 possible to assume Crculavoe in the 
sorthwesters regooe of a special anges TBE variant 
Gfiering fom the Pa Easers TBE subtype and having 
a well-cxpressed relavomsiup to the Verpna serotype 
kh also can be assumed that the opread of Vergina-hke 
TBE stramns w the territory of Rusma 1s associated with 
the range of genotype VI of this virws. 
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Annotation 


The cxample of Perfioran synthe blood subsutute is 
used to show that turbulent movement of crmmulson m- 
croparucies in the bloadstream leads to De generavon of 
dynamac macropartcle chains. The chains are channels 
which wansfer oxygen from the erythrocytes remanning 
after biouwd loss to tissues. Other aspects associated with 
the safety and cfiecuveness of perfluorocarbon Dood 
substitutes are cxamuned and a prognosis for thew fur- 


ther development 1s made 


There are three ways of creating Moad substitutes which 
have gas transport fuacvons perfuorocarhon bioad sub- 
sututes.’ free modified hemoglotma’ and hemogiotn 
capsulated im ligped vesicles (artificial crythrocytes)’ 
This paper will exammne the Composibon and properves 
of Perftoran. a synthetx perfluorocarhon emulsion used 
as a Mood subsume with gas wansport function The 
creation of Perfloran was initiated in 1979 by FF Be 
loyaruey and G. R. Ivanitskiy The medical value of the 
product is great because  chimnatics pavent infection 
with AIDS, hepatitis. anc other viral infections which 
can be found in donor Moad. Moreover, industrial pro- 
ducvoe of syetheuc Mood subsututes and group compat. 
itilty with Dioad of any pavent makes them wreplace- 
able in rendering first wd im extreme situations (taffk 
and industrial accidents, multary conflicts) However, 
the creavon of pe fluor arhos Moad substitutes was a 
more complies protiem than intially imagined Perflu. 
orocarhons and surfactants induced ude effects 


Over the come of five years many research grows in 
the USSR (and later Russa and the CIS) participated 
im work and pre<linkal W's of various cmuluce 
recipes in 1984 the Perficran cmulmon was created 
eth « twocamponen perflvonx arhon composbon 
Thee emulmon demonsated high effectiveness of gas 
Wanepor! fumcboe and had fo tonaity of wede cflects 
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Perftoran was admitted to clinical use because it suc- 
cessfully passed all stages of testing (1 and I] in 1984- 
1985, more than 600 patients; phase Ill in 1990-1995, 
more than 200 patients) and received the approval of the 
Pharmacological (22 Dec 94) and Pharmacopocia (30 
Aug 95) Committees of the Ministry of Public Health 
and the Medical Industry of the Russian Federation. 

One may think the publication of this article strange 
in this thematic issue of the journal. The project to 
create Perftoran began three years after the death of 
Academician G. M. Frank and in essence seems to have 
no relation to the development of biophysical issues that 
he proposed. However, this is not so. Blood is always 
a test object of biophysicists. The program to study 
the mechanism of oxygen transport and the reaction 
of circulatory systems to external changes (pressure, 
nonionizing and later ionizing radiation) was formulated 
by G. M. Frank in 1934 in the organization of the 


Elbruss Expedition of the Academy of Sciences of the 
USSR,‘ and later in the development of atomic energy 
this program was supplemented and expanded, which is 
reflected in his works from 1934 to 1976.°* 


Thus, the creation of a synthetic perfluorocarbon blood 
substitute is based on many years of experience in 
studying hemodynamics and the reactions of blood 
to external effects. Moreover, the scientific school of 
Academician I. L. Knunyanets, which was conducted in 
our country in the 60s and 70s, took the world lead 
in the synthesis of perfluorocarbon compounds. The 
fusion of the schoo! of biophysicists and chemists of 
fluororganic compounds laid the foundation in the early 
80s for the appearance in the USSR after the death 
of G. M. Frank of a large-scale program, OTs 042, 
“Perfluorocarbons in Biology and Medicine,’ in the 
framework of which, among skepticism and opposition," 
Perftoran was created (Table 1). 





Table 1. Perftoran: Composition and properties.*PF = perfluorocatbon; **= Alivalues wt/vol (%) to 100% volume of 
apyrogenic distilled water; ***= Added before use. 
























































( canpansiion 
Feacten Components 
O, camiers PF” -decalin (13.0)~ 
PE methylcydahe 1ylpypendine (65) 
Surfactant Prozanol 268 (purified fracuon of the active substance of (4.0) 
plyuronik F.68, Mol. wi. <8000 Da 
Low-moleculas solutoa aah KCK(0.039), MgCl, (0.019), NaH,PO, (0.02), NaHCO, (0.65), glucose (0.2), (CaCl, 
Properties of Emaistan 
Femction Controlled Parameter Value 
Safety LD,,, for surfactant 14+ 16 ghkg 
Concentration of free ion F <10°M 
Penod of excrevion, dose of $0 mg/kg 60+90 days 
LD, for entre product 140 mil/cg 
lon balance and cemotic pressure pH 73.78 
Oxmolanty 280-340 mOcm 
O, capacity and O.transport % by val. 0, QTC) 7% by vol. 
% by val. CO, (20°C) 60% by vol 
Viscosity (25°C) 25430 cP 














poe cb pb eepde eae epee Copying and disseminaton 


profubited without permission of the copyright owners 














FBIS-UST-96-624 
































122 LIFE SCIENCES 21 June 1996 
( om peson 
lmenune response Neutropenic index <3 

Suze of emulmoa parucies 

dispermoa <03 am 

\\average 0.07 »«m 
Storage ume without freemng (4+8°C > 30 days 

with freezing (-18°C) > 3 years 
Properties of Perfivorocarbon Emulsion, in them.'* Thus, the hydrophobic/lipophilic index, that 


Determining Its Safety 

In the 1970s after the papers of L. Clark, R. Geyer, 
R. Naito et al.*"' the idea “to create an effective blood 
substitute using perfluorocarbon” was taken up by many 
research groups around the world. 


1. The class of perfluorocarbon compounds is virtually 
infinite, as is the class of organic compounds. One class 
corresponds to the other by replacing hydrogen with flu- 
orine. Perfluorocarbons are slightly polar compounds in 
which the solubility of gases is increased as polarity 
decreases. The solubility of gases in pure liquid perflu- 
orocarbons is about 50 percent by volume for O, and 
200 percent by volume for CO,,. 


2. Perfluorocarbons are chemically inert substances, 
because they arc covered with a “coat” of fluorine 
covalently bound with carbon. The C-F binding energy 
is greater than C-H binding energy: for CH,-F 119 kcal/ 
mol, for CH,-H 99 kcal/mol. The length of the bond 
for fluorine is also small, as is the case for hydrogen 


(binding length CH,-H 1.09 Angstroms, for CH,F 1.39 


membranes and receptors dissolved in lipids.'"“""” The 
surface tension oi >erfluorocarbons in most cases does 
not exceed 20 mN/m (20 dyne/cm). In liquid perfluoro- 
carbons it is usually 10-20 mN/m, which indicates the 
extremely low value of their intermolecular interaction. 


is, solubility in H-heptane and water, is an important 
indicator of perfluorocarbons characterizing both their 
rate of excretion from the body and the interaction with 
membranes and cell receptors. It should also be indi- 


cated that this index is temperature dependent. 


4. Other important indicators of perfluorocarbons are 
vapor pressure and boiling temperature. These param- 
eters characterize the rate of excretion of perfluorocar- 
bons from the body. The period of half-excretion of per- 
fluorocarbons studied for use in medicine varies from 
four days to several months. The lower the boiling 
point the faster perfluorocarbons are excreted through 
the lungs. However, it should be noted that there are 
many alternative paths of excretion, and not only in the 
form of exhaled vapor. Moreover, the desire (in pur- 
suit of the excretion speed) to use perfluorocarbons with 
1 low boiling temperature and a large vapor pressure 
may lead to undesirable physiological effects (to lung 
embolism and decompression syndromes, itching, tissue 
selling). 


5. Perfluorocarbon compounds are approximately twice 
as heavy as water, and as already noted, they are practi- 
cally insoluble in water; thus, for blood substitutes one 
must prepare an emulsion of perfluorocarbons. Prepara- 
tion of an emulsion requires surfactants. Otherwise the 
mixture will be poorly emulsified and instantly sepa- 
rate. Many compounds were tested as emulsifiers (an- 
imal and vegetable lipids, D-sorbitols, fatty acid salts, 
amino-oxides, block-copolymers, oxides of polyethyl- 
ene and carbon). The selection was based on the last 
emulsifier. Plyuronik F-68, called Proxanol 268 domes- 
tically, was synthesized at the NIIOPIK [expansion not 
given). When Plyuronik F-68 is purified well, it has a 
low toxicity and is excreted in the course of several 
hours. Moreover, this compound, in contrast to other 
surfactants, prevents hemolysis of erythrocytes, creates 
an insignificant co!loid-osmotic pressure. and is a weak 
anticoagulant, lowering the viscosity of blood as well 
as increasing the effectiveness of the emulsion in condi- 
tions of fat embolism in the bloodstream. The price for 
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these advantages is increased thermodynamic instahil- We replaced perfluortripropy! amune with perfluorpara ~ 
ity of the emulsion. Preezing is required for long-term iperidine (PMCP). This also required 
< Som te comonin of tein. The tonya 
6. Screening of many perftuorocarbons for their use in‘ Whe composition Seo mtirrsege Ad 
Fae crt that not one was fully optimal in — oF-oxygen transport increased by a factor of 1.5. The 
— effectiveness + safety” parameters system. ion tiene (the price for these tol 

it was only natural to turn to the idea of creat- crossed by 25-30 M oe be 
two-component mixtures. This idea belongs to R. ay GESCSE. 0 a SERENEGENIEY 
eee Sly en nage ne dhe erg of the preparation was reduced, that is, its side effects. 
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The physical parameters of the perfluorocarbons used 
and their chemical structure are presented in Table 2 
and Figure 1. 
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Chemecal formula 





Molecular mas. Da 





Density (gfe at 28°C) 





a et bee bee 


Buoyaacy of vapors (mm Hg at 
37°C) 





Boiling temperature (C ot 1 
om) 





6 Viscosity (cP) 





7 crocal temperature of 
dissohsmoe is H hexane CC) 





5 Denenty of cohemoe energy (1)/ 
m’ « 25°C) 


19.2210* 





s Molar heat of eveparapae of 
pure liquid (And «& 25°C) 


61 814/09 





10 Molar volume (m’Amol at 25°C) 


3.3a10° 





1 Percemt sohutubty i wate: (% 
by vol. @ 25°C) 


nic’ 








12 Percemt coment of PMCP by 
weight = emuince PMCP) 
(PMC? + FFD) S 





13 Rane of molecule: surface of 
PPD to one molecule of PMCP 
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cles into the bloodstream is almost instantancous, the 
latent period does not exceed minutes. Consequently, 
the response of the immune system should have a trig- 
ger (launch) or avalanche mechanism. It has been noted' 
that this mechanism is associated not with differentia- 
tion processes on the cellular level, but with a triggered 
release of arachidonic acid during the phagocytic ac- 


different is the version in Ref. 24 associated with the ac- 
tivation by surfactants of the blood plasma complement 
system and the release of so-called stress-proteins which 
aid on the one hand with phagocytic activity against 
microparticles, and on the other the generation of the 
preconditions for anaphylactic shock in relation to the 
appearance of anaphylatoxins, which also appears in the 
form of the aforementioned syndrome.**° Moreover, the 
very process of puncturing a vein and introducing the 
preparation may cause a stress reaction.“ These ver- 
sions do not contradict one another, rather they are the 
links in one chain of events at the molecular and cellular 
levels. At the cellular level these events should lead not 
only to a temporary (slow) change in the blood formula, 
but also to a spatial (fast) redistribution of formative el- 
ements in the bloodstream and changes in the protein 
fraction of the blood. 


it thea follows that many quantitative indicators at the 
molecular or cellular level can be used as the index 
of reactogenicity of the preparation because they are 
correlated. We selected the neutropenic index J*: J = 
C/C,, where C, and C, are respectively the content of 
neutrophils in the peripheral bloodstream after transfu- 
sion of the preparation containing microparticles, and 
the norm. This index is informative and reflects shifts 
in both the protein fraction associated with protein prod- 
ucts of the activation of the blood plasma complement 
and the development of events in the chain 
of transitions to the cellular level of differentiation.” 
As such this index characterizes the fast spatial shift of 
neutrophils from the peripheral bloodstream and their 


lished that the maximum value of J should not exceed 
2-3." In the converse case the emulsion is reactogenic. 
Our studies showed that individually taken a 4 percent 
solution of surfactant, proxanol, does not have reacto- 
genic properties.* in spite of the common opinion that 
it is associated with reactogenicity. 


8. lt was established that an increase in the diameter of 
particles and an increase in the number of large -disperse 
particles in the emulsion increases the immune reaction 
and the index J increases.” All of these studies make 
it possible to place the appropriate requirements on the 
sizes and dispersion of microparticles of the emulsion on 











the technology of creating Perftoran in order to reduce 
the reactogenicity of the preparation (Figure 2). 
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Figure 2. Distribution of Emulsion Particles by Size and the Effect of This Distribution on the Newtropenic 
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the preparation uader conditions of free behavior. The 
study was conducted with the aid of a telemetry system. 
After biological testing of Perftoran, the vice president 
of the Alliance firm, Doctor N. S. Faithfule, sent us the 
results of the analysis with the comment “It would seem 
that you have a very good emulsion.” 


How the Perfiucrocarboa Emulsion Transports 
Oxygea 


The oxygen capacity of the perfluorocarbon emulsion, 
with whole blood, is comparativeiy low (Fig- 
ure 3). Blood with a 45 percent hemocrit dissolves at 


a maximum of 1.38 mi of O,, while, for example, 
of iron (if it forms ferrous oxide) can bind 
mi of O, (Ref. 37). 




















FBIS-UST-96-624 
21 Jume 1996 


The efficiency of O, transport with hemoglobin is low. 
The heavy hemoglobin molecule, which weighs about 


warn sadpmmeediny mer: seh ahecoge we pair Aang ot 


of perfluororganic emulsions as 
a blood substitute and ox carrer is evidenced, for 
example, by the data of ct al. (1984) which 


indicate that in clinical use of a 20 percent by wei 
volume emulsion of Fluosol-DA in a dose of 20 


the fluorocrite is ximately 3 percent, which corre- 
sponds to wh wd. obin. It is difficult to imagine 
that an addi yp 5 g% hemoglobin could have a sig- 
thee yn the oxygen and status 
of the patient.”” As a result of this assertion some re- 


rehn | apne Apne gh pod momen homme 
cles in circulation by increasing the concentration of the 
emulsion.” The effect was the opposite of the expected: 
into the tissues was reduced.” As 
the assertion about the ineffective- 
ness of the emulsion was based on careless reasoning 
associated with the substitution of the concept of “oxy- 
gen transport” with “oxygen capacity.” 

Oxygen transport is the diffusion flux of oxygen into 
tissue. The oxygen flux i is in no way linked with 
the oxygen capacity, and is defined in accordance with 
Fick's law by the coefficient of diffusion of oxygen 
Dand the difference in oxygen potentials between the 
blood and tissue (U,, - U,): 


i# D(U, -Usy 


Pick’s law is a complete analogy of Ohm's Law. Le 
us explain this statement with an clementary model of 
electric circuits. Let us assume that we have a small 
electri motor and an clectric battery. Let us connect 
the motor with a copper wire to the battery. It is 
obvious that the current flowing in the circuit will be 
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determined by the voltage ai the battery terminals and = high conductivity (copper in our example) corresponds 
the conductivity of the circuit (the inverse quantity: to direct contact of the erythrocyte membrane with the 
the internal resistance of the batiery + the resistance aficriole wall and capillary vessels, and the wire with 
of the wire + the resistance of the motor windings). a low conductivity (glass in our example) c 

The current does not depend on the battery capacity, io the iransfer of oxygen through the blood plasma 
but the length of operation of the motor docs. If we (water). The latter situation is typical when blood loss 


increase the charge on the battery, by replacing it is replaced with traditional blood substitutes without 
with a new onc, the motor will work as long as we =a gas transport function (Ringer and Tyrode solutions, 
wish. Now we connect the motor to the battery sot _polygiucin, gelatinol, lactosol, blood plasma, eic.), but is 
with a + wire, but for example, with a glass absolutely different for perfluorocarbon emulsion blood 
fiber. All voltage will be dissipated in the fiber = substitution: 

because the conductivity of the glass is low and the 

of Gn capusty of ho bat connasess to Ge coven. 1,2 Coniuctoly of eovges by pars pefeorscerton 

© the circui 
This dw ad eB Aye Le gee ba compared with water is high. The solubility of oxygen 


real - in perfluorocarbon is up to SO percent by volume, and 

the motor is the mitochondria of the tissue for water, only 2 percent, that is, a factor of 25 lower. 

: the rate of replacement of the battery is the Thus, if a chain of particles touching cach other forms 

rate or per minute volume of circulation; the battery | the perfluorocarbon emulsion, the conductivity of 

is determined by the arterial-venous (A-V) °Xygen rises and consequently, the flow of O, from the 

difference in the oxygen capacity in the “erythrocytes crythrocyte increases as a source with a high partial 
+ blood plasma” system; the connecting wire with a oxygen pressure in the tissue (Figure 4). 








Figure 4. Mechanism of Oxygen Transport. 


Key: —a. organization of oxygen transport from the erythrocyte into the tissue with formations of perfluorocarbon 
patticles in chain-O, channel circulation, —bd. size of emulsion particles and erythrocyte. —!. erythrocyte, —2 
, —3. tissue; —4. particle; —5. pm. 


: 
i 


2. Erythrocytes screened by water never completely give — difference. even for high physical loads, does not 
up their oxygen charge. The arierial-venous oxygen = increase by more than \) percent. Thus, 20-0) percent 
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of the erythrocytes, if they were to fully yield thei 
oxygen charge to the tissue (A-V — A) would suffice 
for normal functioning of the organism. However, this 
not only doesn’t occur, on the contrary in the breakdown 
of erythrocyte structures like com-shaped columella the 
screening of erythrocytes by water increases and the 
oxygen yield worsens. The venous oxygen capacity 
increases, it does not fall. Oxygen is dissolved in the 
plasma, but it is not transferred to the ussuc. As V. S. 
Yarochkin correctly points out,“ “hypoxia occurs during 
hyperoxia: the capacity of oxygen in the plasma is high. 
and the flux of oxygen into the tissues is insignificant. 


3. We have shown" that the probability of the formation 
of chain channels of O, of microparticles in blood 
plasma is proportional to vp/r, were v, p, and r are 
respectively the rate of blood flow, and the density and 
radius of emulsion microparticles. The quantity y is the 
static viscosity which is proportional to rC*/a, where C 
is the concentration of particles in the bloodstream, a is 
the coefficient of mobility of particles in water. Thus, an 
increase in concentration of perfluorocarbon particles 
in the bloodstream will lead to an increase in blood 
viscosity after replacement and will not improve, but 
rather will worse gas transport. An important indicator 
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of the quality of the emulsion is not the absolute O, 
Capacity, but the dynamic capacity, which is equal to 
the quotient of the division of absolute capacity by 
viscosity. Perfioran has a low viscosity, less than 3.0 
cP (Table 1). The perfluorocarbon emulsions created by 
various foreign research groups are compared by this 
criterion in Ref. 42. 


4. Obviously, the size and dispersion of sizes of partucies 
play an important role in the frequency of channci 
formation for the reason indicated in section 3. The 
conductivity of the channels that are formed is defined by 
the surface of the contacting particles. The relative sizes 
of partucles and the erythrocyte are shown in Figure 
4b. The ratio of their surfaces for equal total volumes 
is 6x10’. Thus, particles moving in the bloodstream 
may create in the dynamics simultancously a colossal 
amount of channels while keeping the surface of the 
erythrocytes at the walls of the vessels. 


S$. One of the experimental results with rat liver mito- 
chondrid’”’” demonstrating the effectiveness of perfluo- 
rocarbon emulsions in blood replacement is shown in 
Figure 5 
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The quantity of O, flux was defined by the change in the rate of oxidation of various mitochondnal subswaics “* 
The rate of oxidabon in turn was measured polarographically with a Clark electrode. Another example is Ref. 47. 


In 
six types of perfluorocarbon emulsions. As one would expect, the increase in O, in brain ussue did not correspond 


1. The international cost of the portion of donor blood used for one transfusion is continuously rising and in 1995 
varied, depending on blood group, from 150 to 200 US dollars. For patients the cost of one transfusion (400 mil) 
due to additional testing and additional costs, usually varies from 300 to 400 dollars. This price is determined not 
only by the cost of blood but also the need for multiple tests (Table 3).“ 












































| ea 
Table 3. Chronology of Discoveries of Pathological Agents in the Blood and the Creation of Methods to Monitor the 
Quality of Donor Blood.“ 
Year Discovery Pathotogy 
1s Dascovery of the agent for palbd Treponems (1905) Crestos of monsonag method | ryphuils 
1971 Dascovery 1s 1964 of the amtuges of the hepauus B virus Development of method: | hepeuusr 
to detect « based on a surface apuges 
198) Dascovery of the human ummmaodefocacy virus (HIV) AIDS 
19as Dascowery of he VCM virus (1956), creation of methods to monsar it presence cytomegalovwral infectice 
based of amtshoxbes 
ras Sep by sep iadusnal productos of tes to detect ase HIV! amtibodes AIDS 
Suppreemoe of viruses by thermal fracuomal coagulavoe 
1986 Dewsled éescrpuce of the process of infectoe of erythrocy wrth merogontes fever (malar) 
(1969) Detecvoe of agents eth plasma dhhalyms 
187 Creamoa of methods to detect vancus types of viruses Developmest of « AIDS. hepauus other hidden 
solvent purviers coagulanag vwal parucies vwuses 
ious Creapoe of a method of epedemuctogscal study of val hepauuses is prareual hepauus ace type 
dcecr evabuaboe of the rate of appearance of viruses and the creavoe of 
prevestive methexds 
1oe9 Creawoe of methods to detect AIDS agests by :dreuficance of muaed farm AIDS 
HALVE | aad 2 
1990 ideeuficance of the genome of the hepeuwns ( virus (1988) aad the creauoe of hepetts C 
secoed generavce tests {or te dhagmoms hased of amt ibehes 
11 Serectaral proteus of the HCV virus obeamed aad used to detect antbodbes hepetdes 
Secoad grecrane wechaokgy 
12 Determensoce of ret factors of transfer of infectoe from domar Nord asso aed AIDS. hepeudes. and other 
wh rewowruees and hepeuwers ( reatce of asus) ry meme vwuses 











2. The aved for blood trandfusions is enormous and is about one transfusion per 50-100 persons per year. Thus. 
for Russia alone the potential need is about | million liters of Diood substitutes per year. The hindering factor is 
financial limitations. According to the data of the Hema Gen company.“ the potential world market for synthetic 
blood substitutes for use in cardiopulmonological surgery. hemodilutvion. and traumatology vanes between | 9 and 
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billios US dollars for a caiculated cost of 400 dollars per dose. The prognosis for the market being filled by 


firms known to us is presented in Table 4. 





Table 4 Progeasts for Market for Perfearocarsce Blood Sebstitute Preparations With Gas Tramsport Fuaction Being 

















Pied 
Ne Clmtesd approval and pregpads fer Name of prepares == Beats of gs treet Fire 
predectices of preoperuias cartier 

I Reca ved permuamoe far chescal use = Phucsal DA Perftucrdecaiss and Greee Cross Carp. 
(PDA 8 Jee 1990) commercial pertworwpr apy lam ae Omaha Japas aad Alpte 
prepersoce Terapewa, USA 

2 Ob®eaamed permamos fa checal use Perftorss Perfkocrdecaiss and Perf! ores peat mock 

Comemetee of Ow perfworparamethyicycio = pharmaceupcal firm 

Ruemes Federmce 2 Dec | 904) he 1 ytpeper adane Pushctess Rusme 
Prageomes of release of commercial 
preperence | 796 

5 Secoed phase of chasal wesuag Onypemt Perftearo: yitromade ADamce Pharmacevucal 
(progecms for reiease of commerce Camp. San Diego. CA. 
preperenoe | 998) USA 

‘4 Secoed phase of chax al sung On yfear Perftucr dachior octane Heme Gea PFC. St 
(prageams far release of commercal Lows, MO, USA 
Prapersmoe ect repre’ 
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